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THE ITALIAN CAMPAIGN IN ABYSSINIA. 


Ir is a matter of common remark that the modern 
Latin races are not successful colonizers; and, if we 
are to judge from the recent experience of Italy in her 
attempt to establish the colony of Erythrea in north- 
eastern Africa, she is no exception to the rule. Thus 
far she has experienced all the hardships without 
gaining any of the permanent results of colonization. 
The whole period of Italian occupation, covering some 
eleven years, has been marked by a series of conflicts 
with the fierce tribes which dwell around the sources 
of the Nile. Such campaigns as she has carried on 
against the followers of the Mahdi and the Abyssin- 
ians would seem to be inseparable from any scheme 
of colonization. The settlement of a body of civilized 
men among, or in the neighborhood of, a more or less 
savage people is sooner or later followed by warfare— 


GENERAL ARIMONDI, 


Commander of the Native Troops at the 
Battle of Adowa. 


at first defensive, and then aggressive. As victories 
are won, fresh territory is occupied ; the colony grow- 
ing by additions from without, aided by internal de- 
velopment within its own borders. Such, at least, has 
been the course of that Anglo-Saxon colonization out 
of which have sprung both the greatest empire and 
the greatest republic of ancient or modern times. 

In order to understand the causes which have led up 
to the Abyssinian war, it is necessary to understand 
the relative geographical position and physical fea- 
tures of both the colony of Erythrea and the king- 
dom of Abyssinia. 

Abyssinia proper comprises the mountainous and 
fertile nplands in which the southeastern tributaries 
of the River Nile take their rise. It does not, as is 
commonly supposed, reach to the Red Sea, but is sep- 
arated from it by a belt of low Iving, arid, and very 
unhealthy country, which is of varying width. and 
stretches in a southeasterly direction along the west- 
ern borders of the Red Sea. These lowlands are only 
a few miles wide in the neighborhood of Massowah, 
but broaden out to a width of some 200 to 300 miles fur- 
ther to the south. At the time of their occupation by 
the Italians these lands were claimed by Egypt, and 
for some centuries they had been in the possession of 
peoples that were hostile to the Abyssinian race. 

The occupation of Massowah, which is a port on the 
Red Sea, by the Italians took place in 1885. It was 
indirectly occasioned by the British-Egyptian cam- 
paign against the Mahdists, which ended in the fall of 
Khartoum and the tragic death of General Gordon, It 
was undertaken with the consent, and probably at the 
iustigation, of the British government, which had the 
full control of Egyptian affairs. It was considered 
that the presence of the Italians at Massowah would 
act as a check upon the warlike followers of the 
Mahdi m the direction of the Red Sea; for the fanatic 


GENERAL BARATIERI, 


Commanding Italian Forces at the Battle of 
Adowa. 


Mahdist was then, as he is now, the disturbing ele- 
ment in Upper Egypt. 

Soon after takinz possession the Italians becaine in- 
volved in a war with the nearest of the Abyssinian 
chiefs, which opened with the slaughter of 500 of 
their troops at Dogali, and terminated in the over- 
whelming defeat of the natives and the occupation of 
their territory, a garrison being ultimately thrown into 
the stronghold of Kassala. 

These events occurred in the country lying to the 
north of the province of Tigre, which is the most 
northerly of the three Abyssinian provinces, the prov- 
ince of Amhara forming the center and the province of 


oe the southern portion of the Abyssinian king- 
om. 

The present disastrous war was brought about b 
the interference of Italy in the struggles of rival candi- 
dates among the Abyssinian chiets for the throne of 
the empire. She favored the claims of Menelek, the 
King of Shoa, who had always alleged that he was the 
lineal descendant from Menelek, the son of Solomon, 
and the Queen of Sheba, and the Italian influence se- 
eured for him a partial recognition as ewperor. 

In return for this assistance he made a treaty with 


The Italians, however, had taken possession of it jp 
1888, and soon afterward had pushed on southward ty 
the town of Godofelassi, where they placed a garrison, 

And now commenced that Abyssinian war which, op 
Italy’s part, was no doubt intended as a war of cop. 
quest, and which, after fourteen months, was to end 
so disastrously in the battle of Adowa. 

There is no doubt but that the true cause of this 
campaign will be found in the desire of the Italians to 
exchange the barren and fever smitten lowlands of 


Erythrea for the fertile and salubrious uplands of the 


in which he granted certain privileges of trade 


| sion for sending an army into the province of Tigre 
| with the purpose of its conquest and annexation. 


Italy, 
to the government. Later on Menelek repudiated this 
treaty, and the Italians made this incident the oeca- 


Another ostensible cause forthe war was found in the 
boundary line dispute (that ever fruitful ‘‘ casus beili” 
in colonial extension) between the Italian colony of 
Erythrea and the province of Tigre. ‘The Abyssinians 
claimed that the city of Asmara wasin Tigre. This 
city is situated on the edge of the fertile plateau of 
which we have spoken above, and is eutirely beyond 


the limits of the lowlands that border on the coast. 


ABYSSINIAN WARRIORS IN WAR COSTUME. 


Italian 


Abyssinian provinces. The broken treaty of the Em-§ tives, v 
peror Menelek, and the boundary line dispute, may§ (lu-hed 
have been the Immediate pretext for hostilities, buth ‘They 
they were not the primary cause. where tl 
At first the progress of the Italians under General§ wiv we 
Baratieri was rapid, and the opposition was very§ despera 
slight ; the Abyssinians apparently being taken una-§ but it w 
wares. They took possession of the fortified town off using m 
Adigrat on March 25, 1895; where Baratieri established Abyssin 
his headquarters. A flying column was dispatched ing§ froim th 
pursuit of the fleeing Abyssinians, who were overtake 
and routed twice in rapid succession. The advane 
columns of the Italians continued their march to tli¢ , 
= 


south 
tered t 
with tl 
savage 
he dula in 
ment 
whelm 
which 
[ 
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of it jpg south under the command of Gen. Toselli, and en-| The siege of Makalle is thus described in a telegram 
ward tom tered the middle province of Amhara. Here they met | which was dispatched from Adigrat on January 12: 
rarrisoy,™ with the common fate of such precipitate raids into a| ‘ Menelek has placed bis camp to the north of the 
hich, ong savage and difficult country. The tragedy of Isan-| heights of Celikut and west of a former English camp, 
r of cop. dula in Zululand was repeated at Ambaalagi. A regi-| with a force of 30,000 men. His camp is encumbered 
sto engm ment of European troops was surrounded by an over-| with women, children, and mules. During three con- 
whelming force of the natives and butchered! The | secutive days he has made repeated vigorous attacks 
e of thi Italians retreated in haste along the same route by |on Makalle, having. placed on the heights to the 
alians to which they had come; being hard pressed by the na-! northeast a battery of six guns, of which two were 
lands of 


NATIVE AUXILIARIES OF THE ITALIAN ARMY IN ABYSSINIA—CHANGING GUARD 
AT THE CAMP OF ASMARA. 


the Em- 
te, may 
ies, but 


lushed with vietory. triviai and due mainly to the musketry fire. The first 
‘They threw themselves into the fortress of Makalle, | of these Shean attacks on Makalle began about 10 
where they were immediately besieged by the natives,| A, M. on Tuesday week, and ultimately developed 


| 
who were armed with modern rifles and artillery. 


A | into a hot encounter, in which the entire force of the 
desperate effort was made to carry the place by storm, enemy became engaged. The Shoans persevered in 


but it was repulsed with severe slaughter, the besieged | their assaults antil nightfall, when they withdrew, 


General 
very 


frown offf using musketry fire and rolling down rocks upon the| They are said to have lost heavily, while of the Mak- 
blished§ Abyssinians, who had attempted to seale the fortress | alle garrison only three native soldiers were killed and 
eched inf from the side of the precipice with ladders. six persons wounded. The second assault was alsu re- 
ertake 


Wd vane 
to the 


suffered severely. 


In stature he 


the Mahdi 


4,000,000, and 


command 


of Gen, 


pulsed after an engagement in which the Italian 
forces were brilliantly handled, and the enemy again 


Ras Mangascia and Ras Aticha are 


Arimondi. 


said to have been found among the dead. This success 
enabled the garrison to regain possession of a spring 
and obtain a fresh supply of water. 
prevalent among the enemy.” 

The defense of Makalle under Col. Galliano was one 
of the brightest incidents of the wer, and the bravery 
of the garrison was such that they were able to capitu- 
late with honor, and were permitted to march out to 
rejoin the main army at Adigrat. 

Before tracing any further the events which led up 
to the disaster at Adowa, it will be interesting to com- 
pare the composition and total strength of the con- 
tending armies. The Abyssinian is essentially a soldier. 
is fairly tall, and he is poscessed of a 
wiry, athletic frame, and is capable of great endurance. 
He is perpetually at war, and on the battlefield he 
displays the same reckless bravery that distinguished 
warriors in the Soudan. 
army has at times been swelled to large proportions. 
The population is estimated at between 3.000,000 and 
from this number the celebrated Em- 
iperor Theodore III raised at one time an army of 
from 100,000 to 150,000 fighting men, 
weapons are the spear and shield, though in the battle 
of Adowa it is certain that the king’s warriors were 
| also armed with a high grade of modern rifles. 

Our illustration of a trial of speed between two full 
armed warriors gives a good idea of the physique and 
general appearance of an Abyssinian soldier. 

The Italian army engaged in the battle of Adowa 
was about 30,000 strong, and was composed of 18,000 
Italian and 12,000 native troops, the latter under the 
The Italians were 
drawn from the regular Italian army, and the natives, 


Malarial fever is 


The Abyssinian 


The national 


as will be seen from our illustration, were armed with 


| European rifles and drilled on European lines. 
Italian army is stated to have included five batteries 
of mountain artillery with thirty guns. 


The 


| It would have been jnatural to expect that imme- 
‘diately upen the evacuation of Makalle, King Menelek 
would have pressed forward with his army—reported 
lto have numbered 60,000—to the attack of Adigrat., 
‘the headquarters of the enemy. 
‘ever, that he did rot care to risk an assault upon so 
|strongly fortified a position; and leaving Adigrat to 
the right he marched in a northwesterly direction by 
way of Adowa, intending. no doubt. to execute a 
flank movement which would place him between Gen, 


|Baratieri and his 


It is evident, how- 


base of supplies to the north. 


| Baratieri at once moved out of Adigrat with his whole 
‘ariny and marched due west in the direction of Adowa, 


tives, who were now emboldened by success and|taken at Ambaalagi; but the effects thus far are | hoping to intercept the Abyssinians. His route led 


him through a country full of narrow valleys and 
precipitous mountains ; and it was here that Menelek 


awaited his attack. 


The Abyssinians were massed 


;upon the heights and held a position which, while it 
|gave them absolute command of the enemy, was so 
lofty that the mountain artillery, of which the Italians 
[agen a strong detachment, was unable to reply. 

o record the fight is merely to tell the old story of a 


‘hail of missiles, 


to the south. 


feat. 


The future polic 
very problematica 


bullets, 


Baldissera, 


spears, 


Gen. 


into 


Baratieri 
and 


rocks and stones 
poured down upon masses of panic stricken men 
who were hopelessly wedged 
where they formed a helpless target for the enemy. 
The reports of the fight are very conflicting. One dis- 
patch says that the native trocps fled at the first 
charge, and turning back upon the Italian troops 
threw them into great disorder; while another says 
that the Italians were the first to retreat, the black 
troops holding their ground with great gallantry. But 
whatever were the details of the fight, the result’ was 
a crushing defeat for Italy. 
into a rout; and the scattered fragments of the in- 
vader were soon strung out along the road by which, 
twelve months before. he had marched victoriously 
It now appears certain that at least 200 
officers and 3,000 men perished in the battle, and that 
all the ammunition and stores fell into the bands of 
the enemy, together with 30 guns. ' 

The retreat of the Italians to Asmara virtually means 
that they are to-day just where they were in 1888. All 
the blood and treasure which have been expended 
during the last fourteen months have brought no more 
than a depleted treasury and the sting of a crushing de- 


; 


narrow spaces 


The retreat was turned 


wf Italy is at the present writing 
and the people are disposed to in- 
dulge in panic legislation, which in calmer moments 
they may much regret. 
succeeded by Gen. 


has been 
Signor Crispi 


has been succeeded as prime minister by the Marquis 


| Di Rudini. 


As was to be expected, publie opinion is 


divided between the proposal, on the one hand, to re- 
linquish the Abyssinian campaign altogether and on 
the other hand to prosecute it with larger arwics and 
greater vigor than before. 
| We are indebted for our illustrations to L’Illustra- 
| tion and L'Ilustrazione Italiana. 


|GOLD PRODUCTION IN THE RAND DURING 
1891-1895. 
| THE total output from the Rand district during De- 
| cember amounts to 178,428 oz., and shows a decrease of 

16,790 oz. as compared 


total. 


with the 


_ since the beginning of 1891 : 


| 1901. 

| oz. 

January. . .53.205 
February. .50.079 
March......52,949 
April.......56,372 
May........54.673 
June.......55,864 
July....... 54,924 
August... ..59,070 
Septem ber. 65, 60:2 
October. .. .72. 793 
November. 73,394 
December ..80,313 


86,649 
93,244 
95, 562 
99.436 
1038, 252 
101,280 
102,322 
107,852 
112,167 
106, 795 
117,749 


Total. ..729,238 1,210,868 


111,474 
112,053 
116,911 
122,907 
126,169 
136 069 
129.585 
136,682 
138, 640 
146,357 


1,478,473 


! previous tmonth’s 
The following table gives the monthly returns 


1844. 1895. 

OZ. 
149,814 77.463 
151,870 169.295 
165,372 184.945 
168.745 186,523 
169,773 =194.580 


200.041 
199, 45% 
203.5738 
194,764 
192.652 
195,218 
178.428 


168. 162 
167,953 
174,977 
176, 707 
173 378 
175. 304 
162, 104 


2,924,159 2,277, 685 


| 

— 
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NANSEN’S POLAR EXPEDITION. 


As our readers are aware, the news has been pub- 
lished in the daily press to the effect that a report from 
Irkutsk in Siberia has been received, stating that Nan- 
sen had discovered the North Pole, and was now on 
his way home. The report has not beendefinitely con- 
firmed. We present our readers a map of the North 
Polar region, believing that it will be of interest to re- 
call some of the particulars of his expedition. 

We have in several of our SUPPLEMENTS described 
the pathetic starting of the expedition from Christi- 
ania, the little ship passing close by the explorer’s 
home, where his wife, dressed in white, and the com- 
panion of wany of his trips, standing on the shore, 
saw the last of her husband. 

The theory on which the expedition was based was 
that ocean currents exist whose direction is from 
the islands of New Siberia across the North Polar re- 
gion to Greenland. The Jeannette sank off these isl- 


DR. NANSEN. 


ands and it was claimed that relics of the Jeannette 
were picked up on the shores of Greenland. Other 
drift relics were cited as additional proofs of these cur- 
rents. In the face of this theory there were most em- 
phatic denials, not only of the existence of such cur- 
rents, but even of the authenticity of the finding of 
the relics. 

Basing his expedition on this theory, Dr. Nansen 
had a special ship built for his trip, the Fram. She 
was a three masted schooner in rig, with engine and 
screw, rather of the auxiliary type. With a consump- 
tion of 2°¢ tons of coal a day the Fram would develop 
a speed of 6 miles an hour, the idea being to use sail 
whenever possible and economize coal for use in emer- 
gencies. She was built with a very round bottom and 
her keel came even with the outer planking, so that 
nothing was presented for the ice to take hold of. 


The hopes were that if caught between opposing floes | 


she would be lifted up bodily, the ice sliding in under 
her sloping sides and bottom. She was very strongly 
built, being planked with double layers of oak 314 
inches and 444 inches thick, sheathed again with ice 
planking varying from 34 inches to 64 thick. The 
ceiling was in alternate strakes 41¢ inches and 84% 
inches thick. The enormous mass of timber for so 
small a vessel, in conjunction with her shape, seemed 
enough to make her stand anything. The screw and 
rudder were arranged so that they could be raised into 
a well for protection if desired. The ship was 101 feet 
6 inches long, displacing 800 tons at 15 feet 6 inches 
draught with 3 feet 3 inches freeboard. Her carrying 


THE FRAM AT ANCHOR, 


}earry her along. The course would carry her past 


| sand. 
| the attempts yet made to reach the pole. The specially 


built ship, the personnel of those who manned her and 
the unselfishness of her commander gave an element 
of the romantic to the whole. The explorer is said to 
have had the smailest and least comfortable cabin in 
the ship. 

Nansen’s previous work in the Arctic indicated his 
ability to use all the possible resources of the region 
for his work. He utilized skees or Norwegian snow. 


capacity was put at 380 tons and she carried five years 
supply of provisions. 

Her crew consisted of eleven men in addition to Dr. 
Nansen, and they departed prepared for an absence 
of three to five years. The ship was to coast along 
the northern shores of Europe until. she reached tae 
vicinity of the New Siberian Islands ; here she was to 
strike north, depending largely on ocean currents to 


GROENLAND 


DR. NANSEN’S PROPOSED ROUTE. 
° The starred line shows course of driftwood from-the Jeannette. 


shoes in traversing the Greenland ice caps, and in 
his book on his Greenland expedition will be found 
a singularly interesting account of these aids to snow 
travel. Itis to be hoped that his resourceful mind 
will ite equal to the task he has assigned himself 
He departed on June 24, 1893, and the present da) 
seenis too soon for him to be heard from. 

As an interesting appendix, we print a table of th 
most northerly points attained by Arctic voyagers 
The figures will be impressive in showing how slo 


the North Cape and then approximately along the 
70th and 80th circles of latitude uytil at or about the 
150th parallel of longitude east from Greenwich, and 
just north of Bennett Island, the course would be 
changed to the north. Hence the explorer hoped to 
pass by the pole, to work down along the east coast of 
Greenland and thence to the east back to Christian- 
In many wavs it is the most interesting of 
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Commander, Date. North Latitude. Longitude. Locality. 
s duly 14, 1504 62° E. Near C. Nassau, Nova Zembla. 
Ryp and Heemskerck (Barents’ third voyage). . June 19, 1506 7° ay 12° E. North Spitzbergen. 
Henry duly 13, 1607 80° 23’ 10° E. Spitzbergen Sea. 
J. C. 0.000 duly 27, 1773 80° 48’ 20° E. Spitzbergen Sea. 
May 24, 1806 s1° 19° E. Spitzbergen Sea. 
July 23. 1827 20° E. Spitzbergen Sea. 
Nordenskiold and Otter .........6. ...| September 19, 1868 81° 42’ 18° E. Spitzbergen Sen (highest by chip). 
Weyprecht and April 12, 1874 05’ 60° E. Franz Josef Land (by yer, highest 
WESTERN HEMISPHERE. 
ss June 30, 1587 72° 12’ W. West Greeniand. 
«---| dune 20, 1607 20° W. Off East Greenland. 
duly 4, 1616 77° 47 72° W. Smith Sound, 
E. \. Inglefield. August 27, 1852 78° 21’ 74° W. Smith Sound. 
E. June 24, 1354 80° 10° 67° W. Cape Constitution, Greenland, by Morton. 
August 30, 1870 11’ 61° W. Frozen Sea. 
June 30, 1871 82° 07’ 59° W. Greenland, by Sergeant Meyer. 
G. September 25, 1875 82° 48” 65° W. Grinnell Land, by Aldrich. 
Gs May 12, 1876 83° ay 65° W. Frozen Sea, by A. H. Markham. 
A. May 13, 1882 83° 2 41° W. New land, i of Greenland, by Lock- 
we b 


the advance to the north is, and how little has been 
gained since the days of Henry Hudson. The table 
is taken from General A. W. Greely’s work, ‘* Hand- 
book of Arctic Discoveries,” 


DEATH OF AN INDIAN RULER. 


His Highness Takhtsingjee, Maharaja of Bhowna- 
gar (one of the most important states as regards reve- 
nue and population in Western India), died somewhat 
suddeply on Wednesday, January 29. The death of the 
Maharaja will be regretted by all who were attracted 
to him during his visit to England in 1893. He was 
one of the finest and most brilliant figures at the open- 
ing of the Imperial Institute by the Queen. Of com- 
manding and handsome presence, of finished manners 
and winning affability, he seemed to be the ideal 
l'astern privee. He was then only in his thirty-sixth 
year, and everyone expected him to have a long reign. 
\oung as he was, he had for twenty years ruled Bhow- 


THE LATE MAHARAJA OF BHOWNAGAR, 


nagar, which is a native tributary state of the first 
class in the agency of Kathiawar; and he had so ruled 
as to win for himself the reputation of being among 
the most able and energetic of the native Indian 
prinees. His administration was marked by many re- 
forms, the last of which was the introduction of an 
advisory State Council. Schools, hospitals, courts of 
justice, railways, palaces, and markets testified to the 
courage and enlightenment of his government. He 
was profuse in his expenditure, not only within but 
outside the state. he Northbrook indies Club 
owed to his munificence a gift of £10,000, and the Im- 
mtg Institute had received large donations from him. 
le died at the capital of his state, after two days’ 
fever and bronchitis. His successor is his eldest son, 
Bhowsingjee, now in his nineteenth vear. Of this son 
it is said that he has been carefully educated for the 
position he was destined to occupy. His Highness 
had a good knowledge of English. fi is known that 
through his veins coursed the bluest blood of the 
Rajpoots, the most splendid of Indian fighting races ; 
and that his character for enlightenment and _ liber- 
ality was remarkable even in these days of Indian 
progress. Asa Rajpoot, His Highness ate meat (ex- 
cept beef and pork) and drank wine, and there was 
nothing to prevent his undertaking a journey to Eng- 
land, except the influence of the Brahmins, who ob- 
jected to their prince’s traveling, probably because 
they feared that if their rulers enlarged their know- 
ledge of the world, the priests would lose their influ- 
ence over them. 

The following further particulars will possess an in- 
terest at this time. although, owing to the recent 
deaths of so many distinguished British notabilities, 
the death of a native Indian prince hus not received 
so wuch attention in the English press as would have 
been warranted by the striking personalitv and the 
sterling character of the deceased ruler. The Maha- 
raja was born in 1858, and was the son of His Highness 
Sir Jaswaut Singji, who gave loyal assistance to the 
British during the mutiny and was one of the most 
intelligent and energetic of the native Indian princes 
of his day. The family is descended from Sejakji, 
chief of a tribe of Gohel Rajpoots who settled in Kath- 
iawar about 1100 A.D. The late Maharaja succeeded 
to the chieftainship of Bhownagar in 1871, on the 
death of his father. During his minority the state 
was placed under the joint management of a British 
officer and the Dewan, Having been carefully edu- 


cated at the Rajkumar College, Rajkote, the Prince 
made his first appearance in public at the Delhi Dur- 
bar in 1877. The following year he was installed on 
the Gadi and invested with full power.—St. James’s 
Budget. 


TO-DAY IN JOHANNESBURG. 


THE Transvaal and its wonderful cosmopolitan cen- 
ter, Johannesburg, are just now of greater interest 


~ 


sat 


THE 


than ever. Emigration there from all enterprising 
civilized nations is still on the increase. Let us see 
what the country, with its capital, is like—its people, 
life, commerce, and advantages for settlers, 

First, to get there. The railway journey from Cape- 
town to Johannesburg of about three days is through 
a seemingly endless, sandy country, with range suc- 
ceeding range of distant mountains, all alike, and 
strikes a greater sense of vastness and desolation than 
an expanse of naked ocean itself. First and second 
class have sleeping accommodation, the third being 
| kept for blacks and the lowest class Dutch. Well, we 
reach Johannesburg, which has not even vet, with all 
its wealth, a covered-in railway station ; while by way 
of contrast in the progress of the place, just across the 
road is a huge club, with tennis. cricket, football, and 
cycling grounds, gymnasium, military band, halls for 
dancing, operas, and oratorios, etc., which will bear 
comparison with any you please Its members are 
millionaires and clerks, lodgers and their lodging house 
keepers, all equal there ; for we have left behind caste, 
cliques, and cathedral cities, and are cosmopolitan, or 
in a word, colonial. An institution like this gives us 
the state of society there in a nutshell, for, as wages 
are very high, any one in anything like lucrative em- 
ployment can belong to it; and the grades in society 
are deterinined by money, and money only. 

Johannesburg, the London of Soath Afri-a, which 
was nine years ago barren veldt, eight years ago a 
miners’ camp, is now the center of some one hundred 
thousand inhabitants. and increasing about as fast as 
bricks and mortar can be obtained. It is situated 
directly on top of the gold, and, on looking down from 


the high ground above, it looks to an English eye like 
a huge, long-drawn-out mass of tin sheds, with its 
painted iron mine chimneys running in a straight line 
all along the quartz gold reef as far as you can see in 
either direction. The largest or main reef runs for 
thirty miles uninterruptedly, gold-bearing and honey- 
combed with mines throughout. This, even were it 
alone, could speak for the stability and continued 
prosperity of the Transvaal gold trade. On a mail 
steamer arriving only a few days ago from the Cape 
was said to be between £300,000 and £400,000 worth of 
gold, and the newspapers show that usually about 
£100,000 worth is consigned by each mail boat. 

As we enter the town, we find fine and well-planned 
streets, crossed at places with deep gutters—gullies 
rather—to carry off the water, which is often, in the 
heavy summer rains, deeper thar your knees. Cross- 
ing these at fast trot, the driver never drawing rein, 
the novice is shot about, in his white covered, two- 
wheeled cab with its large springs, like a pea in a 
bladder. Indeed, one marvels at the daintily dressed 
habitue of the place being swung through similarly, 
quite unconcerned, and without rumpling a frill. e 
pass fine public buildings, very high Soames and shops 
—somewhat jerry-built, it is trne, and goodness belp 
them in the event of a large street fire—but now being 
added to or replaced by larger and more solid build- 
ings. Indeed, bricks cannot be made fast enough for 
the demand, both there and in some of the outlying 
Transvaal towns where the “gold boom ”is on. ‘There 
are lofty and handsome shops, with most costly con- 
tents, which can vie with London or Paris. 

Let us watch from the high-raised stoop outside the 
post office, looking down over the huge market square, 
What strikes us first are the two-wheeled two-horse 


RANV’S PALACE, BHOWNAGAR. 


cabs with white hoods, recklessly driven by Malays in 
the inseparable red fez; these, with the fast-trotting 
mule or horse wagons, show the pace at which busi- 
ness or pleasure is followed. As the contrast comes 
the lumbering ox wagon with ten or twelve span of 
oxen, a little Kaffir boy dragging and directing the 
leading couple by a thong round the horns, and the 
unamiable Duteb farmer revolving around, swearing, 
and using his fifteen foot whip to keep the concern in 
motion. Then passes a body of some two hundred 
prisoners, Kaffirs, and a few whites leading, marched 
in fours by some dozen white helmeted police and four 
or five mounted men, all paraded through the main 
streets, innocent and guilty alike, to the court house, 
and many escaping en route as occasion offers. 

Long before daylight the square is full of ox wagons, 
some from distances occupyingjdays to traverse ; and 
the buyers of forage, oats, corn, malie meal, firewood, 

yultry, eggs, ete.. are busy as soon as they can see, 
Flere the middleman makes a good profit, often riding 
far out on the roads to get at the illiterate Dutch farm- 
er before the latter reaches the market. Here is an 
amusing instance of a bargain recently overheard on 
the square. An English trader purchases a wagonload 
of stuff from a Boer, and, by means of a few figures 
and calculations easily tossed off, and with many 
flourishes, makes out that the amount he has to pay 
the Dutchman is about half of what it ought to be, if 
correctly reckoned up at the price agreed. ‘‘Oom 
Paul” cannot reckon much, but bas a ready reckoner, 
and points to and wants the larger amount, ‘* What's 
that?” says the other. ‘Let's look at it.” Then, 
“Why, that’s last year’s ready reckoner! Look here 
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man, it’s marked 1894. It’s no good now.” 
machta!” says the Boer, “1 did not notice that ;’ 
and plods off home, wagon and all, content with the 
lesser sum, 

No expense is spared in high living. A special fruit 
train is run daily from Natal, and fish is brought enor- 
mous distances. All South African fish, however, are 
either tasteless, or of a milk-and-water or insipid 
flavor. The vegetable market opens each morning at 
dawn ; at eight the lots are all sold by auction, and 
Malays pile up their carts and nannier baskets to sell 
their stuff from house to house before the midday 
heat. In England meat is dear, and bread and vege- 
tables cheap; in the Transvaal bread and vegetables 
are dear (a small roll, not large enough to be dignified 
with the name of loaf, costing sixpence), and meat is 
cheap. Now let us see what advantages the country 
has to offer to intending emigrants, To young fellows 
gcing out with a few hundreds to try their luck, the 
old Australian’s advice, I think, holds good for Africa 
—namely, to put your money into safety for a year, 
and not go into business or speculating until you know 
your country. 

Johannesburg business morality is certainly not 
London business morality; and leading business men 
at the former place will tell you themselves that 
honesty is not expected there. For those who go to 
earn their hvelihood, or to make money. I would say, 
do not go out without a fixed trade or handicraft. or 
money to start upon, ora good introduction to some 
friend already there. Bat remember that the Trans- 
vaal is a veritable paradise for the workingman who 
knows his business. All the heavy part of the labor 
is put out; the Kaffirs do it, directed by him in a few 
Kaffir words and generally many English expletives. 
Wages are paid monthly. Miners make their twenty 
five or thirty pounds a month, if first rate, and the 
blacks drill their holes for blasting where and as they 


Alla- 


trade and good health, and you have what is, in serious 
language, the best chance in the world of making 
money there. The utterly free life of South Africa 
has such a charm also that, as all the colonists tell 
vou, if once you put on the veldt schoons (untanned 
leather shoes) and drink ‘‘ Cape Smoke” (local attempt 
at brandy) you will never leave the country ; and it 
has a fascination which is believed iavariably to 
attract back to it all who have been there. 


ASCOTT, ESTATE OF MR. L. DE 
ROTHSCHILD. 


Ascorr, the residence of Leopold de Rothschild, 
Esq., is almost instinctively associated in the minds of 
gardeners with the growth of the Malmaison and 
other carnations, says the Gardeners’ Chronicle. It is 
not by any means, however, in this one particular 
branch of gardening only that Ascott deserves notice, 
for every department of the garden is most efficiently 
maintained, both from the point of pleasure and pro- 
ductiveness. Carnations at the time of my visit were 
not flowering. but finer or more promising plants 
could not be desired. Malmaisons in variety are 
grown in thousands, and the older plants of these 
represented a picture of health, while the younger 
stock from last year’s layers by their sturdy appear- 
ance give every promise. Mrs. Leopold de Rothschild 
carnation, a variety that has now fully established its 
character as one of the very best pot kinds, was just 
coming into bloom. It is wore treelike in growth 
than Miss Joliffe (which is undoubtedly one of its 
parents), with a deeper tint of color in its fragrant 
blossoms. A number of other approved kinds are 
grown, and Mr. Jennings is always alert for any fresh 
kind of merit. One span-roof house was entirely occu- 


pied with two kinds of begonias: Gloire de Sceaux 


attempt at repetition, or of balancing one part with 
another, We need less of the formal and stiff style of 
xardening so prevalent in the earlier part of this cen. 
tury. The entire design of the Ascott gardens ig 
unique in its way, reflecting the best possible evidence 
of the good taste of its owner, who acted himself ag 
landscape gardener. 

The mansion is so situated as to command extensive 
views of the surrounding vale and the hills in the dis. 
tance. Toward the east the Bedfordshire hills are 
seen to advantage, while to the south is obtained a 
fine view of the Chilterns; then, again, away to the 
west there is a longer distance view in the direction of 
Aylesbury. The square towers of Mentmore are plain- 
ly visible also. The configuration of the ground ig 
such as to place Mentmore on the spur of one hill, 
with av incline toward the southwest, while Ascott 
occupies a somewhat similar position upon another, 
The walls of the mansion (as, in fact, are those of near- 
ly all the buildings around) are well covered with 
climbers, both evergreen and deciduous, the windows 
alone in many parts being visible by reason of the 
luxuriant growth. Among other choice climbers, the 
rare Wisteria multijuga is a fine feature, with its 
racemes of great length; the best of the Ceanothus 
genus are also represented. Shrubs clipped to various 
forms meet one frequently, out chiefly near the house, 
or within view of it. This style of gardening is in 
accord with the Elizabethan style of architecture 
adopted. During the summer months, many of the 
flower beds are filled with tuberous begonias; these 
are followed by spring blooming plants; borders, both 
narrow and broad, are filled with plants of a mixed 
character. chiefly hardy, among which roses are notice- 
able in large quantities. The newest addition to the 
garden is a fountain of rare and singular beauty, 
representing a fairy water scene. It is well placed, 
with appropriate surroundings. 


FLOWER PARTERRE, WITH CLIPPED SHRUBS, AT ASCOTT. ENGLAND, ESTATE OF MR. LEOPOLD DE ROTHSCHILD. 


, order them, Carpenters, blacksmiths, masons can get 
about the same; and, whenever a billet is lost or can- 
not be obtained, a short tramp along the mines gener- 
ally brings success. Vacancies are constantly occur- 
ring, for miners, especially when full of money, are in- 
clined to “go on the burst,” and their places are ruth- 
lessly filled up (on Monday mornings is the best time to 
apply) by new comers, in order to keep the work going 
at fever heat, and the output up tothe mark. When 
in cash, these miners often spend six or eight pounds 
at a sitting, and twenty or thirty pounds ina day or 
two. A freemasonry exists among them, and, when 
one gets into trouble with the authorities, half a dozen 
turn up to bail him out, or to pay the iniquitously 
heavy fine imposed by the cunning Dutch officials, 
who know they will be paid, as the alternative time is 
too valuable to the delinquent. The miners, except 
when close to Johannesburg or a town, live in white 
men’s quarters built of wood and corrugated iron; 
and the mines succeed one another some few miles 
apart along the open veldt or plain, without a tree to 
break its barrenness; so the surroundings are grim 
and uninviting enough. Many miners have horses, 
many bicycles, the latter just the thing for the long, 
dry, sandy roads. They feed at a common boarding 
house for five or six pounds a month, and sleep two, 
often four or more, in astrall room. No class ever 
cared less for personal comforts. They pay highly, as 
money comes in easily, and without grumbling. Their 
relaxation, as is natural in places so monotonous and 
unlovely, is dissipation, and so a steady man can save 
a small fortune in an incredibly short space of time. 
Most of those inclined to save have their banking ac- 
counts, and very large sums of money are sent monthly 
to wives and families at home. 

Ten shillings for shoeing a horse should tempt a 


blacksmith. Go out, by all means, any one who has a 


and Gloire de Lorraine; the former kind is now in 
very vigorous growth, and has foliage of unusual sub- 
stance. With the deep metallic luster suffusing the 
leaves, the bright oan pink of the blossoms form a 
most pleasing combination, more particularly as these 
colors are seen under artificial light ; hence it makes a 
choice vase plant. Gloire de Lorraine is quite distinct 
from the preceding in every respect, baving small 
bright green foliage, with a dwarf habit and small 
trusses of bright rose-colored flowers, which are pro- 
duced in such profusion as to militate against the 
proper growth of the plants if they are not constantly 
picked off until the plants are well established. Zonal 
pelargoniumsare largely grown for winter flowering,one 
house being filled with dwarf sturdy plants of the best 
kinds, ‘‘ Raspail Improved” being one of the favorites. 
Poinsettias occupy another house, the stock of this in- 
valuable winter plant being dwarf and hardy-looking. 
Cyclamen persicum are also noticed in quantity ; and 
another house is well filled with eucharis, and others 
with mixed decorative plants, in one of which there is 
a fine stock of maidenhair fern. 

Roses under glass are largely grown, chiefly on the 
roofs of two span-roof houses, while along corridor- 
like structure has recently been planted afresh with 
this popular flower, of which pot plants are also grown 
in large numbers, many as standards. 

Upon directing one’s attention to the pleasure 
grounds, it is a difficult point to decide which part to 
admire most, so endless and diversified are the features 
in these charming grounds. The chief object in the 
formation of any garden, be it large or small, should 
be the presentation of fresh and diversified attractions 
at every turn, these being so blended as to form one 
harmonious whole, yet each being complete in itself. 
This is the great feature at Ascott. for fresh surprises 
await one constantly, while there is not the slightest 


Another recent addition also is an Alpine garden 

with a rockery, designed with taste, and planted with 
the best suited Alpine plants and bulbs. Pools of 
water and aquatic plants are features of interest in 
other parts, so also is the dripping well. One charac- 
teristic of these gardens is the hedges and specimens 
of the Golden yew and other plants of similar charac- 
ter, as Thuia Vervaeniana and the Golden Queen 
holly ; all of these add to the picturesque effect of the 
garden, and make it bright at all seasons of the year. 
Rhododendrons, of which several clamps have been 
planted, are already growing into large masses. A 
sunken walk of considerable length affords, hy reason 
of a wall on the one side, another opportunity of plant- 
ins climbers, and this has been taken full advantage 
of. 
Another garden, and that a most important one, is 
devoted to the most useful hardy plants and bulbs for 
cutting purposes during a long season, and each in its 
turn. Violets are grown here in great luxuriance. 
Climbers in this garden are grown upon wire arches 
and supports; climbing roses, chiefly the tea-scented 
and Turner’s Crimson Rambler, are here very prowi- 
nent. 

For years past it has been the custgm toimport large 
trees such as horse chestnuts and others, both ever- 
green and deciduous. The earlier planted of these 
are now greatly adding to the effect, most of the sur- 
rounding ground having been formerly destitute of 
good arboricultural specimens. Some very healthy 
specimens of Abies pinsapo are a noteworthy instance 
of this toward one of the lodges. The stables stand 
upon ground which, a few years ago, was under till- 
age. Now they are quite surrounded with trees and 
shrubs. The kitchen and fruit gardens are well kept: 
the utmost cleanliness prevailing. Wister crops in tie 
former look well. There has been admirable fruit 
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store added recently, and there is no difficulty to well 
stock it. 

For the recreation of those employed on the estate, 
as well as for others, a well-prepared cricket ground 
has been laid down. During the winter evenings, 
classes are held for carving in wood, etec., thus afford- 
jing occupation for all who in any way desire or seek 
self-improvement. The bothy is a model of what such 
erections should be, being well appointed inside, and 
having a picturesque exterior also. 

In conclusion, the practical and painstaking work 
of Mr. Jennings, who for so many years has had charge 
of the garden, needs remark. or should another 
most pleasing fact be overlooked, viz., the provision for 
each of Mr. Leopold de Rothschild’s sons of a separate 
span-roof greenhouse, the plants in which are care- 
fully attended personally by them during residence at 
Ascott.—H. G. 


KLUGIA NOTONIANA. 


Kiua@rA, writes Mr. W. Watson in the Gardeners’ 
Chronicle, is a genus of Gesneriacew#, and a near ally 
of Cyrtandia and Streptocarpus. There are four spe- 
cies known, three are natives of India, and one of 
Mexico. K. Notoniana is a common plant in the Dec- 
ean and in Ceylon, at an altitude of 2,000 to 5,000 feet. 
It isa quick-growing herbaceous annual, and it is 
easily kept from year to year by means of cuttings. 
It has been grown at Kew and in other botanical gar- 
dens for many years, but owing to unsuitable treat- 
met, it failed to attract attention until about a vear 
ago, when, thanks to a hint from Mr. Nock, superin- 


SARGENT’S STUDIES OF THE FORESTS 
OF JAPAN. 


By CHARLEs E. BEssEy. 


WITHIN a few years we have had a most valuable con- 
tribution to our knowledge of the forest trees of Japan 
from the hand of Prof. Charles 8. Sargent, who 
first published a series of papers in Garden and Forest, 
now collected into a volume entitled the “ Forest 
Flora of Japan.” Sowe of the results of these studies 
are so at variance with the common statements in 
papers and books on the geographical distribution of 
plants as to be quite startling. Thus it is shown that 
many of the trees usually regarded as Japanese are 
not actually natives of the islands, but have been in- 
troduced from China and other adjacent regions, In 
discussing this point, reference is made to Dr. Gray’s 
paper on “Forest Geography and Archeology,” in 
which it was shown that Japan is remarkable for the 
number of species of its forest trees (one hundred and 


‘*In the Japanese enumeration were included, how- 
ever, a number of trees which are not indigenous to 
Japan, but which, as we know, were long ago brought 
into the empire from China and Corea, like most of the 
plants cultivated by the Japanese. Early European 
travelers in Japan, like Thumberg and Siebold, who 
were unable to penetrate far into the interior, finding 
a number of plants common in cultivation, naturally 
believed them to be indigenous, and several Chinese 
plants were first described from individuals cultivated 
in Japanese gardens. Later writers on the Japanese 
flora have generally followed the example of the early 


KLUGIA NOTONIANA—FLOWER BLUE, WITH A SULPHUR 
COLORED THROAT. 


(The figure at the bottom of the illustration shows the habit of the plant; and the flower shown in 
the middle is double the usual size.) 


tendent of the Hakgala Gardens, Ceylon, it was tried 
at Kewin a greenhouse instead of a stove. The im- 
provement in health was at once apparent, and in a 
few months we had plants a yard in diameter, with 
leaves 8 inches long, and numerous racemes of gentian 
blue fowers, with a sulphur colored throat, which in 
appearance suggested the flowers of Utricularia. In 
the botanical descriptions of this plant, the flowers 
are said to be half an inch long and wide, but those at 
Kew are three times larger’ The stem of the plant is 
very succulent, and it is peculiar in having lines of 
hairs running down from the old leaf-sears. The form 
of the shining green foliage and habit of the whole 
vant are shown in the illustration. The plants at 
‘ew flowered from January till well into the summer. 
Treated as a greenhouse plant, it is of the easiest 
possible culture, and it is worth a place among choice, 
uncommen plants. According to Mr. Nock, it is as 
abundant in some parts of the hills in Ceylon as net- 
tles are in England. It is made use of by the natives 
in curries, and as an ordinary vegetable when cooked. 


ForEIGN STUDENTS IN PARIS.—Out of 4,158 law 
students 230 are foreigners, and out of 5,445 medical 
students no fewer than 879 are foreigners—Russians, 
Roumanians, and Turks being the most numerous. 
There are also 71 foreign students—10 of them women 
—in the faculty of science, and 160 in the faculty of 
letters, 61 of them women, 


travelers, and included these plants in the flora of 
Japan. Indeed, it is only very recently that it has 
been pussible to travel freely in all pe of the em- 
pire, and to study satisfactorily the character and dis 
tribution of its flora.” 

“The list of Chinese and Corean trees cultivated in 
Japan, and usually enumerated in floras of the empire, 
includes Magnolia conspicua, Magnolia parviflora, 
Magnolia watsonii, Sterculia platanifolia, Cedrela sin- 
ensis, Zizyphus vulgaris, Koelreuteria paniculata, Sa 
indus mukorosi, Acer trifidum, Rhus vernicifera, Soph- 
ora japonica, Liquidambar formosana (maximowiczii), 
Cornus officinalis, Diospyros kaki, and probably Dios- 
— lotus, Chionanthus retusa, Paulownia imperialis, 

Jatalpa ovata, Lindera strychnifolia, Ulmus parvifolia, 
Thuya orientalis, Gingko biloba, Podoearpus nageia, 
Podoecarpus macrophylla and Pinus koraiensis.” 

In comparing the forests of Japan with those of 
other countries, after deducting the foregoing, it is 
still found that “the Japanese region for its area is 
unsurpassed in the number of trees which inhabit its 
forests.” Comparing the Japanese forests with those 
of eastern North America, there are 139 species in 58 
genera in the former, and 155 species in 66 genera in 
the latter. If now we take larger areas in each region, 
the comparison is equally instructive. 

“In eastern North America, that is, in the whole 
region north of Mexico and east of the treeless plateau 
of the center of the continent, but exclusive of south 


Florida, 225 species of trees, divided among 134 genera, 
are now known. The Japan Manchurian region in- 
cludes eastern Manchuria, the Kurile Islands, Saghalin, 
and the four great Japanese islands, but for our pur- 

does not include the Loochoo group, which, al- 
though it forms a part ofthe Japanese empire. polit- 
ically, is tropical and subtropicai in the character of its 
vegetation, which, moreover, is still imperfectly un- 
derstood. In this narrow eastern border of Asia there 
are now known 241 trees, divided among 99 genera. 
The extra-Japanese portion of the region contributes 
but little to the enumeration. In Saghalin, Fr. 
Schmidt found only three trees which do not inhabit 
Yezo, and in Manchuria, according to Maximowicz 
and Schmidt, there are only eighteen trees which 
do not also occur in Saghalin or the northern 
Japanese islands. In the four islands of Yezo, Hondo, 
Shikoku, and Kyushu, therefore, we now find 220 trees 
divided among ninety-nine genera, or only five less 
than occur in the immense territory which extends 


from Labrador to the Rio Grande, and from the 
shores of the Atlantic to the eastern base of the Rocky 
Mountains. Neither Cycas revoluta nor Trachyearpus 
|(Chamaerops) excelsa is included in the Japanese list, 
as the best observers appear to agree in thinking that 
| these two familiar plants are not indigenous to Japan 
proper. I have omitted, moreover, a few doubtful 
ispecies from the Japan enumeration, like Fagus 
| japonica maximowicz and Abies unmbellata Mayr, of 
which I could learn nothing in Japan, so that it is 
| more probable that the number of Japanese trees will 
be increased than that any addition will be made to 
the sylva of eastern America.” 

That the moist and equable climate of Japan is favor- 
able to the growth of woody plants is shown by the 
fact that very nearly ten per cent. of the species of 
Anthophytes and Pteridophytes are trees. If we con- 
sider the shrubs also, the proportion of ligneous species 
is still more remarkable, being almost exactly twenty- 
two per cent. 

“The aggregation of arborescent species in Japan is, 
however, the most striking feature in the sylva of that 
country. This is most noticeable in Yezo, where pro- 
bably more species of trees are growing naturally in a 
small area than in any other one place outside the 
tropics, with the exception of the lower basin of the 
Ohio River, where, on a few acres in southern Indiana, 
Prof. Robert Ridgway has counted no less than 
seventy-five arborescent species in thirty-six genera. 
Near Sapporo, the capital of the island, in ascending a 
hill wbich rises only 500 feet above the level of the 
ocean, I noticed forty-six species and varieties of trees. 
Within five miles of this hill also grow sixty-two 
species and varieties, or more than a quarter of all the 
trees of the empire, which are crowded into an area a 
few miles square, in the latitude of northern New 
England, in which, north of Cape Cod, there are only 
about the same number of trees.” 

Upon the question of the similarity of the flora of 
Japan to that of eastern North America, Prof. 
Sargent makes a full discussion, and it is not too much 
to say that it will compel a change iv some of the pre- 
valent notions as to the vegetation of these regions. 

“Travelers in Japan have often insisted on the re- 
semblance between that country and eastern America 
in the general features of vegetation. But with the 
exception of Yezo, which is still mostly uninhabited 
and in a state of nature, and those portions of the 
other islands which are over 5,000 feet above the level 
of the ocean, itis difficult to form a sufficiently accur- 
ate idea of the general appearance of the original for- 
est covering of Japan to be able to compare the as- 
pects of its vegetation with those of any other country, 
for every foot of the lowlands and mountain valleys of 
the three southern islands has been cultivated for cen- 
turies. And the foothills aud low mountains which 
were once clothed with forests, and could be again, 
are now covered with coarse herbage, principally 
Eulalia, and are destitute of trees, except such as 
have sprung upin sheltered ravines, and have suc- 
ceeded in escaping the fires which are set every year to 
burn off the dry grasses. Remoteness, bad roads, and 
the impossibility of bringing down their timber into 
the valleve, have saved the mountain forests of Japan, 
which may still be seen, especially between 5,000 and 
8,000 feet above the level of the sea, in their natural 
condition. But these elevated forests are composed of 
comparatively few species, and if it were not for the 
plantations of conifers, which the Japanese for at least 
twelve centuries it is said have been making to supply 
their workers in wood with material, and forthe trees 
preserved or planted in the temple grounds in the 
neighborhood of towns, it would be impossible to ob- 
tain any idea atall of many of the Japanese trees, 
But, fortunately, for nearly two thousand years the 
priests of Buddha have planted and replanted trees 
about their temples, which are often surrounded by 
what now appear to be natural woods, as no tree is 
ever cut and no attempt is made to clear up the un- 
dergrowth. These groves are sometimes of consider- 
able extent, and contain noble trees, Japanese and 
Chinese, which give some idea of what the inhabit- 
ants of the forest of Japan were before the land was 
cleared for agriculture. 

“The floras of Japan and eastern America have, it is 
true, some curious features in common, and the pres- 
ence in the two regions of certain types not found 
elsewhere shows their relationship. But these plants 
are usually small, and are rare or grow only on the 
high mountains. Diphylleia, Buckleya, Epigaea and 
Shortia show the common origin of the two floras ; 
but these are rare plants in Japan, as they are in 
America, with the exception of Epigaea, and probably 
not one traveler in ten thousand bas ever seen them, 
while the chief elements of the forest flora of northern 
Japan, the only part of the empire where, as has al- 
ready been said, comparison is possible—tbose which 
all travelers notice—do not recall America so much, 
perhaps, as they do Siberia and Europe.” 

On making a close comparison of the forests of Ja- 

n and eastern North America, it is found that in the 
‘ormer region there is no black oak, chestnut oak, tu- 
lip tree, pawpaw, gordonia, plum tree, locust, gyimno- 
cladus, liquidambar, tupelo, Osage orange, sassafras, 


plane tree or hickory. Moreover, in many instances 
where a genus has representatives in both regions, the 
species are rather of the European than the North 
Awmerican type. The Japanese forests contain species 
of many genera which have no North American rep- 
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resentatives, as Euptelea, Cercidiphyllum, Trochoden-| philosophers regret that no traces of this music any 
dron, Idesia, Ternstroemia, Cleyera, Eurya, Camellia, | longer exist. 
Phellodendron, Hovenia, Euscaphis Maackia, Albiz-| The instruments and documents, in fact, were all 
zia, Distylium, Acanthopanax, Syringa, Ciunamomum, | destroyed 246 years before Christ by order of Seu- 
Machilus, Actinodaphne, ete. Magnolia and Aesculus | houang-ti. A few fragments solely escaped, and were 
oceur in both regions, as also Rhus, Hamamelis, Aralia, | discovered many years later on. Despite the efforts 
Cornus, Juglans, Thuya, Chamecyparis, Picea, Abies} made by the succeeding dynasties to give music its 
and Tuwion (Torreya). {ancient luster, it has remained peculiarly shrill and 
Other interesting comparisons are made by Prof. | painful to our ears, The Chinese, however, delight in 
Sargent showing that in other ways the forests of the | it and consider us as very inferior beings, since we 
two regions are quite unlike, as in the greater number | are unable to enjoy the charms of it. 
of broad leaved evergreen trees and shrubs in Japan, | The fundamental principles of Chinese music are 
the small number of pines, and more striking still, the |‘ given by a series of twelve instruments (*‘liis”) formed 
dense bamboo undergrowth which covers the forest | of bamboo or jade tubes of the same caliber, but of 
floor, even on the mountains and in the extreme | different length. The invention of these is lost in the 
north, darkness of antiquity and partakes somewhat of the 
Of the studies of the families of forest trees taken up | fabulous. Very many theories have been advanced in 
by the author, it is impossible here to give more than | regard to them. The most likely is the following : The 
a brief outline, and the reader must be referred to the | Chinese seek the analogies and concordances that may 
work itself for the details. Of the magnolia family | exist between the things of nature. To them there is 
there are in Japan five genera, while in the United | perfect harmony between heaven and earth. Now, 3 
States there are but four; norare there any evergreen |is the emblem of heaven, and 2 that of the earth— 
species of the genus magnolia resembling iaoes of our | two sounds that are to each other as 2 and 3 are in 
southern States. In this family the most important | harmony. The first “li” was 9 inches in length. The 
tree is the Cercidiphyllum japonicum, which is said to | second was two thirds of this and gave the fifth. The 
be the largest tree in Japan. It is often one hundred feet | third should have been two thirds of the second ; but 
high, and its usually clustered stems are often eight to the sound would have been tov bigh with respect to 
ten feet in diameter at their common base. its fundamental. It would have been the fifth of the 


Of Ilex latifolia, one of the eight arboreal species of 
hollies, Prof. Sargent says that it is “‘ probably the 
handsowest broad leaved evergreen tree that grows in 
the forests of Japan, not only on account of its bril- 
liant, abundant fruit, but also on account of the size 
and character of its foliage.’ We are told that it will} 
certainly sueceed in our southern States, and may be 
hardy as far north as Washington. 

There are twenty species of Japanese mapies, more 
than twice as many as occur in North America. Two 
of these belong to the section Negundo. In marked 
contrast to the maple family isthe pea family, repre- 
sented by but three arborescent species, viz., Albizzia 
julibrissin, Maackia amarensis and Gleditschia japon- 
ica; the latter closely resembles our honey locust, even 
to the appearance of the branches, which are * horri- 
bly armed with flattened spines two or three inches in 
length.” Fraxinus manchuriea, the Japanese ash, at- 
tains a height of one hundred feet, with a diameter of 
from three to four feet. It has been grown for many 
vears in the Arnold Arboretum, where it is quite hardy, 
The Japanese elms are of minor importance, the prin- 
cipal species being identical with the elm of Europe 
(Ulmaus campestris), although of much smaller growth. 
Related to the elm is the Zeleova, * perhaps the largest 
deciduous leaved tree of Japan,” as well as “its most 
valuable timber tree.” It attainsa height of one hun- 
dred feet and a diameter of eight to ten feet. The best 
known of the Japanese oaks is Quercus dentata, a tall 
but irregular tree, *‘ remarkable for the great size of its 
leaves, which are often a foot long and eight inches 
broad.” Quereuscrispula and Quercus grosseserrata 
are excellent timber trees, eighty to a hundred feet in 
height, with a diameter of three to four feet. The 
chestnut and beech are identical specifically with the 
European trees, but show varietal differences, the for- 
mer being a more precocious tree, often bearing fruit 
when but ten or twelve feet in height. Prof, Sargent 
suggests this tree for introduction into the northern 
United States. 

Japan is richer than eastern North America in coni- 
fers, and they “are more planted for shade and orna- 
ment than they are in America, or, perhaps, in any 
other country.” The great number of Japanese coni- 
fers prevents more than a mere mention in this paper 
of the most important species. Chamecyparis obtusa 
and Cryptomeria japonica are largely planted as tim- 
ber trees, the former also being one of the sacred trees 
planted about the temples. Cephalotaxus drupacea 
and Ginkgo biloba are common, although it is now 
agreed that the latter is not a native of Japan, where, 
however, it grows to a great height (100 feet) in the 
groves about the Buddhist temples. Tumion (Tor- 
reya) nuciferum is the “largest and most beautiful 
representative” of a curious genus. The umbrella 
pine—Sciadopitys verticillata—well known to us as a| 
small tree in cultivation, is, in its native region, a tall 
pyramidal tree a hundred feet or so in height. But 
two pines, Pinus densiflora and Pinus thumbergii, are 
valuable timber trees. There are also important spe- 
cies of Picea, Tsuga, Abies and Larix, some of which 
have long been in cultivation in America and Europe. | 

In closing his interesting account of the Japanese | 
forests, Prof, Sargent remarks upon their lack of 
econowie or scientific management, and the imperative 
need of adopting an intelligent system of reforesting 
and cultivation, It appears, however, that “the for- 
ests of Yezo are still intact, except where here and 
there a struggling settlement has broken into the for- 
est blanket which covers this noble island. Here are 
great supplies of oak and ash of the best quality, of 
eercidiphyllum, walnut, fir, acanthopanax, cherry, | 
and birch—a storehouse of forest wealth, which, if 
properly managed, could be drawn upon for all time, 
and which, if the timber is not needed in Japan, may 
become, when the trans-Asiatic railroad is finished, an 
important factor in the development of southern Sibe- 
ria and some of the treeless countries of central Asia.” | 
—The American Naturalist. 


CHINESE MUSICAL INSTRUMENTS. 


THE Chinese claim the discovery of music, which 
they attribute to the Emperor Foo-Si (2851 B. C.) It 
is not very probable that music had a single inventor. 
It is the result of the observation and imitation of na- 
ture by man. | 

The invaders of China must have carried with them | 
musical elements that became mingled with those of 
the autochthonous race. It was not until toward 
2697 B. C. that the principles of music were fixed. The 
notes then received names and one of them was taken 
as a base. Music, after this, considered as the essence 
of harmony existing between the earth, heaven and 
man, became an adjuvant of all good government. 

The emperors cultivated it, and the great Soun 
(2255 B. C.) composed the famous hymn * Ta-Shao,” 
which, 1,600 years later on, so impressed Confucius by 
its entrancing beauty that, for three months, the 
philosopher no longer found any taste in food. All 


may, by their number, indicate the greater or leg 


value of the note: I = L L.. Thepausy 
are also marked : N or X. 

Chinese music does not embrace more than fourteep 
sounds, and this limited number is sufficient to iy 
full satisfaction to the ears of the Celestials. It is 
generally four-time, and the fourth time is indicated 
by O placed to the right of the character, although 
such indication does not always exist. So when the 
tone, the measure and the value of the note are not 
mentioned, the execution, left to the fancy of the art. 
ist, must rarely respond to the idea of the composer, 

There is neither a major nor a minor tone, but 4 
—— of the two. Sharps and flats are likewise up. 

nown, 

The musical instruments are arranged in eight cate. 
gories : Stone, metal, silk (string), bamboo, skin, gourd 
and earth. 

Stone Instruments.—These are employed for religi 
ous ceremonies. | are of jade, or of a black stone 
very easy to work, he * To-k’ing” has the form ofa 
large square suspended by its angle in a wooden fraine, 
The “ Pien-k’ing” is a battery of sixteen small square 
of the same length, but of different thickness. The 
* Jou-ti” and the ** Jou-siao” are jade flutes, 

Instruments of Metal.—Bells (Fig. 1) of all forms, 
employed alone or mounted in batteries, render sounds 


CHINESE MUSICAL INSTRUMENTS. 
1. Bell. 2,3. Gongs. 4. Cymbals. 5. Hfo-toung. 6. Lapa. 7,7’. Tchin and Tséng. 8. Pipa. 9. Soang-kin. 10. San-thien, 
11. Yué-kin. 12, 12%, 12’. Hou-kin. 13. Eul-hien. 14. Yang-kin. 15, Siao. 15’. Ti-tzeu. 16. So-na, 17. Pat-pan. 18. Mou-yu. 
19. Pan-kou. 2. Tsfa. 21. Shéng. 


second. Instead of two thirds of the length of the 
second tube, four fifths was given it as its dimensions. 
It was in this way an octave below. The other tubes 
were formed upon the same principle: two thirds and 
four fifths of the preceeding. 

The sound, *‘koong.” emitted by the first “10,” was 
the tonic of a gamut of twelve semitones; something 
similar to our ebromatic gamut, but not tempered. 
In the beginning, the “ liis” gave only five notes, pro- 
duced by the first five tubes. Thirteen hundred years 
before Christ, two semitones were added. But the 
first semitone was placed between the fourth and fifth 
note, while with us it is found between the second and 
third, according as the tone is minor or major. The 
two semitones were suppressed. 

Chinese music is written from top to bottom and 
from right to left, with writing characters. Sometimes, 
special signs placed to the right of the character indi- 
cate the height of the note. The tone. however, can 
rarely be suspected by simple reading. The musician 
must play the piece in order to know the value that 
he will have to give the notes. A few arbitrary signs 
give information as to the value of the note, the 
measure and the pauses. In religious music a char- 
acter at the top and to the right of the piece indicates 
in what “li” the piece must be played. A character 
larger tban the others means “lengthen the note.” 
A space left bet ween two characters is equivalent to a 
pause. Small dots placed to the right of the character 


of different heights. They have no clappers, but are 
struck with a piece of wood. 

The gongs and cymbals are varied to infinity (Figs. 
1, 2, 3 and 4). 

The metallic instruments are: (1) The “Hao-toung” 
(Fig. 5), a sort of trombone formed of a copper tube slid- 
ing in a huge cylinder of brass or thin wood. It is used 
in burials. Its sound is particularly melancholy, and, 
alongside of it, that of the ophicleide would seem of de- 
lirious gayety. (2) The “ Lapa” (Fig. 6), which also is 
a variety of trombone, with a straight or curved bell 
It is found in the army, and also in the hands of knife 
sharpeners, who perambulate the streets. 

Stringed Instruments.—The most ancient of these is 
the * Tchin.” It has five strings, corresponding to the 
tive elements (Fig. 7’). The top, which is convex, re- 
presentsthe heavens. The bottom, which is flat, is the 
image of the earth. The largest string, which figures 
the emperor, is composed of 240 threads. The second 
and fourth have but 206, and the third and fifth 171. 
The ancient form has been preserved, but the number 
of strings has been raised to 7, and none of them any 
longer contains the number of threads above stated. 
The “ Se’ h,” constructed upon the same principle, had 
primitively fifty strings. The number has been reduced 
to twenty-five, which, arranged in groups of five, corre- 
spond to the five colors. They all rest upon a movable 
bridge. The “ Tseng” (Fig. 7) is a “seh” of fourteen 


}strings grouped in pairs and each passing into a bridge. 


insti 
piee 
time 


men 
one 

upol 
witl 
ligic 
the 

pass 


upol 
Pi 
long 
piec 
fa, 
tu 
| pail 
strip 
guit 
pair 
fifth 
“Sa 
fa, ¢ 
and 
(Fig 
strin 
with 
acco 
12’, 1 
bam 
Whe 
Whe 
the | 
Tl 
rang 
of tl 
The 
A ¥ 
’ = 
} = 
3 — |. 
== 
| 
Bite 
| 
| 4B | 
prov 
bat 
into 
Thu 
the: 
to tl 
the | 
brid 
Bz 
finte 
= The 
latet 
blov 
behi 
It 
Servi 
are 
near 
brar 
So 
W 
= 


ndicated 
ulthough 
vrhen the 
are not 
the art. 
1poser, 

but 
wise un- 


ght cate. 
n, gourd 


or religi 
ck stone 
orm of a 
n fraine, 
| squares 
ss. The 


ll formes, 
r sounds 


A 


ut are 
y (Figs. 


toung” 
be slid- 
is used 
y, and, 
n of de- 
also is 
od bell. 
f knife 


hese is 
‘to the 
vex, re- 
. is the 
figures 
second 
th 171. 
umber 
‘m any 
stared. 
ie, had 
aduced 
, corre- 
ovable 
urteen 


bridge. 


Marcon 21, 1896. 


SCIENTIFIC AMERICAN sU PPLEMENT, No. 1055. 


16863 


The various bridges are not fixed at the same height 
upon the body, but havea helicoidal arrangement. The 
Pi pa” (Fig. 8) is a guitar with four strings. Upon the 
long axis of the instrument are arranged ten or twelve 
pieces of wood to guide the finger. The notes are do, 
ta, sol,do. It requires great suppleness of the finger 
tu play it. The music is of rapid movement, with 
perpetual quaver, which is obtained by passing the 
pailora style alternately in front and back of the 
string. The “Souang-k’ in” (Fig. 9) is an octagonal 
guitar with a long handle whose strings are tuned in 
pairs, and the interval bet ween the pairs of strings isa 
fifth, It is not much used, on account of its cost. The 
Sanhien ” (Fig. 10) is a three stringed guitar. The 
body is covered with snake skin. The notes are do, 
fa, do, or do, re, la. It isa very popular instrument 
and is played with the nail or a style. The “ Yue-k’ in” 
(Fig. 11) is a round or octagonal guitar. The four 
strings are tuned in pairs, separated bya fifth. Along 
with the ** Pi-pa” and the ‘‘Say-hien,” it serves for the 
accompaniment of singers. The ‘** Hou-k’ in” (Figs. 12, 
12, 12") isa two or four stringed violin. The body isa 
bamboo or bronze tube covered with snake skin. 
When there are two strings, they give the mi and sol. 
When there are four, the first and second give mi and 
the third and fourth give sol. 

The bow passes between the strings, and this ar- 
rangement necessitates a great dexterity on the part 
of the artist so as not to touch all the cords at once. 
The ** Eul-hien” (Fig. 13) is made upon the same prin- 
ciple, The interval between the two cords is a fifth. 
The body is formed of a cocoanut covered with a thin 
viece of wood. = It is much enjoyed by the people, but 
it is horribly shrill in tone. The “ Yang-k’in” is a 
eythora of trapezoid form (Fig. 14) with metallic 
strings, grouped iu twos or threes and forming sixteen 
series of progressively decreasing length. Two bridges 


LONG JUMP TAKEN BY ONE OF 


provided with apertures serve to stretch the strings, 
buat the latter pass alternately over the bridges or 
into the apertures formed in the body of the latter. 
Thus the first series of cords passes over the bridge to 
the right and into one of the apertures of the bridge 
to the left, and inversely, the second series passes over 
the bridge ,to the left and through an orifice of the 
bridge to the right. 

Bamboo Instruments.—The ‘‘Siao” (Fig. 15) is a 
finte from seventy to eighty centimeters in length. 
The upper extremity is closed, but is provided with a 
lateral orifice with beveled sides, through which one 
blows. It has five holes in its anterior face and three 
behind. jThe ‘* Ti-tzen ” (Fig. 15’) is the ordinary flute. 
It has ten irregularly arranged holes, one of which 
serves for blowing in. Six holes upon the upper face 
are stopped with the fingers. A seventh, situated 
near the blowing one, is stopped by a reed pipe mem- 
brane. There are two holes in the lower face. The 
*So-na” (Fig. 16), the most disagreeable of all these 
instruments, is a small clarionet, having a reed mouth- 
piece that fits onto a metallic funnel. It is twenty cen- 
timeters in length and has seven holes. 

Wooden Instruments.—These are religious instru- 
ments. The * Techou” is a sort of basket, upon which 
one strikes. The * Yu” has the forin of a tiger placed 
upon a box. Upon the back of the animal there is a saw 
with twenty-seven teeth. It serves to accompany re- 


ligious song. At the end of each strophe, a bonze strikes 
the head of the animal three times and then rapidly 
passes a piece of wood over the saw three times. 
* Pai-pan ” (Fig 17) is a sort of castanet. 


The 
The “ Mou- 


lyu "is a large bell, someti:es having the form of a 
— and which the bonzes strike with a drumstick 
| (Fig. 18). 

Skin Jnstruments.—Arranged in this class we have 
quite a collection of drums that present the peculiari- 
ty that the skin cannot be stretched according to need, 
since itis nailed to the body. The “ Pan-kou ” (Fig. 
» is seen in popular orchestras, as is also the ** Tsaa” 
(Fig. 20). a sort of tambourine. 

Gourd Instruments. — These are of very ancient 
origin and represent plants. The “Sheng” (Fig. 21) 
symbolizes the phenix. The body is formed of a 
gourd or hollow piece of wood, to which are adapted 
bamboo tubes of different length arranged in the 
form of a bird’s tail. There are seventeen tubes. The 
upper part is of bamboo, The lower part, which is 
fixed in the gourd, is of hard wood, and is provided 
with a brass reed. Each tube is provided with a late- 
ral aperture that may be stopped with the finger. 
Thirteen tubes only are sonorous. Four are placed 
solely for symmetry and give the instrument the form 
of a bird. The blowing is done by introducing into 
the mouth the mouthpiece of the instrument, which 
sometimes has the form of a bird's bill and sometimes 
that of the nozzle of a teapot. 

Glass Instruments.—The * Siuan” is an ocarina in- 
vented 27 B.C. It is a cone of porcelain or clay, orna- 
mented with colored designs, and provided with three 
upertures upon its anterior face and three upon its 
posterior. The blowing is done at the top. The notes 
are: la, do, re, mi, fa, sol.—Dr. J. J. Matignon, in La 
Nature. 


MISS CARLINI?S TRAINED DOGS. 


SCARCELY any other branch of the juggler’s art has 
borne such remarkable fruit during last few years as 


MISS CARLINI’S TRAINED DOGS. 
(FROM AN INSTANTANEOUS PHOTOGRAPH BY U. HOCHHEIMER.) 


| that relating to dog training. The training of dogs 
is not, of course, new, for there have always been 
“learned ” dogs, but the motto of the modern “ pro- 
fessors of kinology ”"—as they proudly call themselves— 
is “If I rest I rust,” and so we hear of new develop- 
ments every day, and young trainers rival the older 
ones, 

Some of the most interesting dogs known at present 
/are those trained by Miss Carlivi (Brown), a young 
Seotch woman (born March 23, 1864, and married May 
| 3. 1880, to Charles James Britland), whose specialty is 
|teaching grevhbounds to take very high and long 
jumps. She has really accomplished wost surprising 
|results. For example, one of the d jumps 5% feet 
|from a jumping board over the raised arm of the 
trainer. 

This trick was photographed and is shown in our 
‘engraving But the tricks of Miss Carlini’s dogs are 
| not confined to jumping ; they build pyramids, dance 
|on ropes, show wonderful skill in arithmetic, and in 
fact perform tricks that seem to show at once human 
| understanding, human will power and human thought. 
| They look very intelligent and clever and they seem 
| to understand, not only the word of command, but all 
|human speech. It is asif the souls of animals were 
only waiting to be taught by men, to become human. 
The trained dog is no longer an innocent, pnthinking 
| beast, his mind is like that 1. human being, although 
of a lower grade ; in him a close observer will find am- 
| bition, skill, refinement, development. Sometimes he 
| seems to have about as much intelligence as his master 
without his vices.—Illustrirte Zeitung. 


THE USE OF PLUMBAGO CRUCIBLES. 


ALL dry crucibles are liable to absorb moisture in 
going from the place of manufacture. On arrivai at 
your works they should be immediately unpacked and 
stored in a warm, dry place to dry out any moisture 
possibly absorbed in transit, and to keep them from 
taking up furtherdampness. Then to provide against 
possible accident it is wise to reanneal. Before being 
placed in a bot furnace the temperature of a crucible 
should in every instance, in the reannealing, be slowly 
raised to at least 212 degrees Fahrenheit, or even a 
little above the temperature of boiling water. This 
will remove all moisture. 

Any time a press of work compels you to use cru- 
cibles immediately on arrival,and without the reanneal- 
ing up to 212 degrees Fahrenheit, if they scalp or flake 
| off on the first heat the fault is not in the crucible. 
| We cannot be held accountable for such accidents if 
instructions are not observed. An additional word 
| is, if the crucible be a large one, after toasting its out- 
| side walls, set it over a black, slow fire, bottom side up, 
| that the inside walls as well as the outside can feel the 
good of the toasting process. The remaining point 
before noticed is that the melter shall keep in stock 
new crucibles—those not before in the fire at all, and 
also partly used ones—those that have gone sundr 
heats and have received the vitreous glaze which 
comes after several heats, Then for his new and slow 
fires put in the brand new crucibles, and heat them 
up gradually, but for the hottest fires always put a 
erucible in that is coated with the glaze. 

The careful observance of these two hints will obvi- 
ate most of the cracks and scalps which otherwise 
might take place on the first or second heat. A ernci- 
ble having now got safely thus far, its future good 
behavior depends: 

First—On the fit of the tongs. In a fire hot enough 
to melt brass or copper, the crucible becomes soft and 
—_— In lifting it out to pour, if the tongs do not 

t, or are not made to grip the crucible at the right 
place, it is easily squeezed out of shape and liable te 
erack. The Dixon Company suggest that the tongs 
be made to grip the crucible just below the bilge, so it 
will not need such a tight squeeze. Some melters use 
tongs shaped like the ace of spades; such tongs re- 
move the coal much more easily than those of the 
regulation shape, 

Second—On the kind of coal used for fuel. Coal 
with too much sulpbur destroys, unnecessarily, the life 
of the melting pot. 1 have seen a car load of crucibles 
give 25 per cent. more heats by a change of coal. 

Third—The melter must not expect as many heats in 
melting one metalas another. From three heats when 
melting nickel to six in melting steel, to twenty-four 
in melting copper. the heats run upin the forties when 
melting composition. 

Fourth—The draughts and dampers, if arranged to 

roduce a reducing atmosphere, as against an oxidiz- 
ing atmosphere, will lengthen the life of the melting 
pot. An oxidizing flame is always unfriendly to a 
plumbago crucible. 

Fifth—The flux used also bears on the same result. 
The binding materials in the walls of the crucible are 
impervious to some fluxes and easy victims to others. 

ixth—The time of heat is also to be allowed for. 
If with modern furnaces, high draughts, and taller 
stacks, the heat is taken off in one and a half to one 
and three-quarter hours, don’t expect your crucible te 
stand this large punishment as easy as the lighter 
strain of a two and a half to a four hours’ heat. 

Seventh—If, in ordering your crucibles, you could 
give a hint to the maker as to what metal is to be 
melted, he could tell better what crucibles to send. 

In the old days a crucible was a crucible; in these 
modern days we make by twenty different formulas, or 
mixtures, as they are called. So tell your maker what 
you propose to melt, and you will get a crucible better 
adapted to the work and one that will last longer. 

Eighth—After pouring your metal, don’t roll the pot 
out of doors, where it will get rained upon, or on a bed 
of wet sand, or where it will absorb moisture. If you 
do, you put it exactly where, in its hot, soft condition, 
it will become spoiled either teetotally or partially. 
Also, in lifting large pots by the er@he, don’t release 
the grip and let them drop four or five feet on stone 
floor; rather hold the grip until within two or three 
inches from the ground, and then drop them, if possi- 
ble, on a bed of old dry sand. 

Ninth—Don’t leave any metal to cool in the cruci- 
ble, but pour until the melting pot is clean empty. In 
the parlance of the shop, don’t leave the crucible so 
you will find a “button” in the bottom when it is 
cooled off. 

In cooling, each button will have small threads or 
spikes of metal which will attach themselves to the 
soft crucible walls and get solidly stuck in them, and 
they tear the walls of the pot to get them out. 

Tenth—In charging the crucible, don’t wedge the 
scrap in too tightly ; expansion and contraction go on 
in the heating and cooling, and a careful charging will 
provide for this.—J. A. Walker, Jersey City, N. J., in 
the Age of Steel. 


FLOW OF PETROLEUM IN LAMPS. 


| Here A. J. STEPANOW has been investigating the 
| working of petroleum ina lamp. He finds that the 
flow of the oil in the wick does not depend on the 
specific gravity of the oil, but on the square of the 
eapillarity constant directly ; and on the viscosity of 
the oilinversely. The capillarity constant is much the 
same for different oils, and is very nearly proportional 
for oils from the same source to the specific gravity. 
| The viscosities of different oils are,on the other hand, 
very different ; they increase with the specific gravity 
of oils from the same source and diminish with in- 
ereased temperature. A heavier Baku oil can, there- 
fore, be used in a lampthan the corresponding Ameri- 
ean oil, for the Baku oil is less viscous than the 
American. A tight wick is better than aloose one, for 
in the former the top of the wick is better filled with 
oil when the wick is raised, and there ix then less char- 
ring. For heavy oils the heating of the burners is of 

reat importance, and if the flow of oil be obstructed 

his also falls off, so that the illuminating power falls 
off stil) more rapidly. The supply of air should always 
be kept down to a minimum; in solar oil lamps it is 
excessive, and this accounts for the excessive consump- 
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tion in these. With proper construction of the burn- 
ers the consumption of petroleum oil per amyl-acetate 
anit is 32°4 grains per hour ; of red pyronaphtha, 87°5 

rains. The better return from 10 line than from 14 
ine wicks is explained by the air supply increasing 
in the latter case more rapidly than the oil flow. The 
heavier the oil, or rather the wore viscous itis, the nar- 
rower the chimney should be, soas to limit the air sup- 
ply.—The Chemical Trade Journal. 

THE COST OF PRODUCTION.* 

THE lectures in this course are arranged in logical 
sequence, each class of statistics being intimately re- 
lated to its immediate predecessor. The lecture of 
which a digest was given in the last issue of the Sup- 
PLEMENT was devoted to the statistics of manufac- 
tures, as regards the capital invested, the products and 
the cost of raw materials; the lecture of which the 
following is an abstract deals with the cost of produc- 
tion, the efficiency of labor, and the relation of labor 
to cost, 

The selection of a satisfactory basis for the collec- 
tion of statistical data is one of the initial difficulties 
that confront the statistician; and it is often a com- 
plex question to solve. Such a basis, to be satisfac- 
tory, must be thoroughly comprehensive; it must 
fully embrace the * .heory,” as it is scientifically known 
which underlies the investigation. And while the 
basis must be broad, it must also be specific in details. 
It must take note of all the facts than can reasonably 
be expected from a special statistical inquiry. 

In setting out to gather his facts the statistician 
must guard against the prejudice which may arise 
from any preconceived theories that he may hold. 
There will always be an unconscious tendeney to gath- 
er such facts as give the strongest support toa pet 
theory—and, thus far, the value of the statistical de- 
ductions will be depreciated. 

The first duty of a statistician who is told off to col- 
lect inforination on a special subject is to estimate the 
extent to which he can secure his data and the nature 
of the obstacles which will confront him. 

Such preliminary forethought and study is impera- 
tively necessary in collecting the statistics of cost of 
production, for the reason that such statistics, to be 
worth anything at all, must be based upon clearly de- 
fined units of production. 

To ask a manufacturer for all the facts regarding the 
cost of producing his goods is a task that calls for tact 
and delicate handling. Happily, however, the former 
prejudice against such governmental jinquiry is giving 
place to an intelligent appreciation of its economic 
value. 

The cost of production may mean one of four things, 
which Mr. Wright defined as follows : 

1. The fatigue of labor. 

2. The destruction of one objective or material utili- 
ty, in the production of other utilities; whereby one 
manufacturer destroys the products of another indus- 
try, to secure bis own finished product. (An instance 
of this was given in the previous lecture in the case of 
the manufacture of sofas.) 

3. The saerifice of one opportunity.’or value, in order 
to secure another. The lecturer instanced the case of 
a blacksmith who might be able to earn $1.50 a day on 
a farm (as a blacksmith he can make $2 a day), while 
none of his neighbors could earn more than $1.25 a 
day onafarm. Such a man would stick to his forge, 
for he would “estimate the cost of production of his 
work at the value of his best alternative employment” 
—farm labor. Again, a nation is importing iron at $13 

r ton, in spite of the fact that it can itself produce 
it at $11 perton. The explanation of this is that the 
labor and capital that would produce a ton of iron at 
$11 is already producing an amount of wheat or cot- 
ton that would equal the value of a ton and a half or 
two tons of iron at $13 per ton. 

4, The fourth and commonly accepted sense of the 
term cost of production is: The sum of all the prices 
paid for the materials, labor and sacrifices involved in 
production. Cost of production and expense of pro- 
duction are one and the same thing. This fourth 
sense of the term is the true basis upon which the 
statistician must work in gathering up and classifying 
the statistics of the cost of production. 

Subjoined is a table which is an instance of a mathe- 
matical analysis; and, as such, it would form a satis- 
factory basis for a comparison of cost of production as 
between different countries : 


ANALYSIS OF WORK IN THE PRODUCTION OF 29,390 
TONS PIG IRON IN THE UNITED STATES. 


CONSEQUENT 
FOR ONE MAN. TOTAL COST PER | 
TON IN 
WORK _OF y 
hours.| Hours |4verage Average 
lof work|, ®a'm- | product Money. Time 
done, per| per hour (hours.) 
| * | hour, | (tons.) 
| 
Blacksmiths. ..........) 10 | 6°020| $0211 4°88 0043 | O21 
Carpenters 1 | 4060) | 5925 0-040 0°17 
Engineers (all classes)...| 12 O14 | 1688 | OOM O61 
Fillers 12 | 0127 o3is 314 
Keepers. .... 12 | 30348) O141 | O747 | | 1°34 
Machinists... 110 | | 2834 | | 0-85 
Moulders .........+....) | 812) O141 | 6108 0-023 0°16 
Other labor. ........ .| | 0135 | O19 0138 
| 423445 | 0138 | 0-069 | 14°41 


Statistical science does not consider that interest is 
entitled to be called an element of the cost of produc- 
tion, for the reason that the method of classifying 
rate of interest varies so greatly in different establish- 
ments. ‘The man who pays a large interest must be 
content with a smaller profit; if he borrows his capi- 
tal, he narrows his margin of profit.” Depreciation of 
the value of plant, and the widely varying methods 
adopted by manufacturers to allow for this, form 
another serious stumbling block in estimating cost of 
production. One manufacturer will charge 6 percent. 
on the entire plant to the cost of production. -If he 
should sell his goods at cost, he would claim that he 
had made no profit. But, as a matter of fact, he has 
realized 6 per cent., and this 6 per cent. offsets the in- 


* Abstract of sixth lecture by Carroll D. Wright, on the science of social 
statistics, delivered before the School of Social Economics, 34 Union Square, 
N.Y. Abstract prepared for Screntiric AmERIcaN by J. B. 
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terest he would have realized, had he invested his 
capital in some other enterprise. Many Awmerican, 
and most European, manufacturers reckon their plant 
sunk at the outset. All these elements complicate the 
work of securing reliable statistics of the cost of pro- 
duction. 

The only practicable method is to discard all these 
disturbing elements of insurance, interest, deprecia- 
tion of plant, payment of royalties, etce., and gather 
the statistical data upon a clearly defined and ascer- 
tainable basis. The table which was given above, 
showing the analysis of work done in the production 
of 29,390 tons of pig iron in the United States, shows 
how this may be done. It is a curious fact in the pro- 
duction of iron that in the United States it takes 4,137 
pounds of iron ore to produce one ton of standard 
steel rail, whereas in Great Britain it takes 5,100 
pounds, and in some European countries 5,700 pounds 
of ore to produce the same amonnt of rail. This 
means that the United States ore is finer, and there- 
fore its iron is reeovered with a proportionally less 
amount of labor, from which it is evident that we 
must not consider that a ton of a certain raw material 
is necessarily the same in regard to the labor which 
must be expended upon it in one place as in another. 
Cost of labor to produce one ton steel rail in 


Great Britain.......... 7.82 


The cost of labor forms on the whole about 25 per 
cent. of the cost of production. 

Statistics for 10.000 establishments in the State of 
Massachusetts show the following distribution of 
cost in every $100 of total cost : 


Raw or manufactured materials .... . $67 67 
85 
64 
6. 0:6 2046 28 

$100 00 


“Total cost” is defined as the cost to the manuafac- 
| turer of the completed product ready for sale, but ex- 
|eluding profit. 

Tne eleventh Federal census shows that, in the 
355,415 establishments returned as engaged in mechan- 
ical and manufacturing industries, the distribution of 
cost is as follows : 


Raw and manufactured materials. . 


Salaries of officials and clerks, includ- 
ing salaries of proprietors and act- 485 
$100 00 


Mr. Wright indorsed the definition of cost of labor 
given by Ricardo: “A sum _ sufficient for subsistenee 
and other necessaries of life, by which the human 
working machine can be kept in order.” 

The cost of keeping a man in good working trim is 
the cost of labor; and wages should be adjusted on 
this basis—at least such is the meaning of the “iron 
law” of Ricardo. The lecturer showed, however, that 
the law was too narrow, and that 10 or 15 per cent. 
should be added to the cost of labor, especially on such 
'a basis, for **what may be called the spiritualizing in- 
fluences of life, such as music, reading. and recrea- 
tion.” As the standard of living is raised, the amount 
of this margin above the Ricardian estimate of cost 
must be proportionately increased. 


| 


SELECTED FORMULZ2. 


A tory.—Annequin uses a paste of calcium 
sulphide for removing the hair from the surfaces in 
which erasure cannot be easily employed. The paste 
is made by simply mixing the dried substance with 
water to the right consistency. The paste is spread 
over the parts which it is desired to free from hair. 
After six minutes the hair will be found to be de- 
stroyed without pain and without irritation or incon- 
venience. The paste used in softening the hair can 
be readily wiped away. Another formula employed 
| by M. Annequin (Journal des Practiciens) is the fol- 
| lowing : 


Sulphide of barium ................. 10 parts. 


| Mix with water to the consistency of paste, and ap- 
ply to the hair till softened. 


Paste for Preserving Patent Leather.—The following 
is a Freach recipe for preserving the gloss of patent 
leather: Melt pure wax over a water bath, place ona 
moderate coal fire, add first some clive oil, then some 
lard. and mix intimately by stirring; next add some 
oil of turpentine, and finally some oil of lavender, fill 
the resulting paste in boxes, where, on solidifying, the 
|mecessary consistency will be aw. To restore 
_ the gloss to the leather apply a little of the paste and 
|rub with a linenrag. This will keep the leather soft 
and prevent cracking. 


The Uj Hunyadi Bitter Water.—According to Dr. L. 
~~ + spines this purgative water contains in 1,000 
parts 


Magnesium sulphate .. ............... 24 4968 
Sodium 15430 
Calcium bicarbonate. .................. 08843 
Bicarbonate of protoxide of iron.... .. 0 0189 


Besides these constituents the water contains traces 
of lithium.—New York Medical Journal. 


Soldering Aluminum.—A new method of solderiug has 
lately been made public, in which the use of a flux has 
been discarded with what appear to be good results. 
The process has been patented by Mr. Heaton, of Birm- 


ingham, and consists in the use of an alloy of tiv and alu- 
minum, in the proportion of 45 parts by weight of tin 
toll of aluminum. The two metals are melted in 
separate pots, and are mixed without the use of any 
flux, and can be cast into ingots and rolled into bars 
or strips in the ordinary way. The solder is not used 
with a bit, but with the blowpipe.—The Engineer. 


New Dentifrice.—A new paste and powder for the 
teeth is reeommended by the professor of dentistry at 
Geneva, in cases when the gums recede. The formu- 
le are: For the powder, strontium carbonate, 150 
parts; flowers of sulphur, 15°0 parts; otto of rose, 4 
drops; for the paste, strontium carbonate, 60 parts; 
flowers of sulphur, 3°0 parts; powdered soap, 13°50 parts; 
mucilage or glycerin, q. s. to make a paste. 


Cacao Milk.— 
Powdered borax........ .. 10 grammes, 
Powdered 15 
Coarsely powdered cacao butter. 45 oi 


Rub together at least ten minutes, raising the tem- 
perature to not over 40° C. Gradully add while tritu- 


rating : 
840 grammes. 
Perfume the mixture with : 
Oil bergamot........... 20 drops. 
Oil orris root... .. 1 
Vanillin sugar....... .......... 10 grammes. 


—Pharm. Era. 
Seasickness.—A German doctor gives the following. 
not as an absolute preventive, but as producing good 
results : 


Sulphate of atropine...... grain. 
Sulphate of stryechnine.... ... 
Peppermint water .. . ...... 10 fil. drachms. 


Fifteen minims of this solution is said to give a patient 
ease within half an hour of the time it is used hypo- 
dermatically. The doctor does not depend wholly 
upon the above formula, but falls back on the foliow- 
ing when the other fails him : 


Salicylate of sodium........ 48 “ 
Distilled water........ ..... 160 minims, 


A solution of the above is to be made by the aid 
of a gentie heat. The remedy is administered hypo- 
dermically, the same as the former solution. 


Cleaning Soap by Cold Method.— 


“ Brilliant” green.... .. grammes, 

Oil of turpentine, purified...... 800 ” 

Finely pulverized clay......... 26 kilogrammes. 


The clay (kaolin), finely sifted. is first placed in the 
vat. The coloring matter (* brilliant” green) is rubbed 
up with a portion of the oil and the balance of the 
latter poured in upon the clay and the two intimately 

The colored oil is next added and all well stir- 
red together. Mix the two alkaline solutions and pour 
them in a strong stream into the mixture of oil and 
clay, agitating the latter constantly. Finally, add the 
turpentine under constant stirring. The resultant 
soap is poured into metallic boxes and closely covered. 
Grease spots in garments are first covered with a little 
of the paste, well rubbed in. Sponging with warm 
water afterward removes soap and spot in the most 
complete manner.— Berliner Drog Zeit. 


Liquid Grafting Wax.— 


Resi 


Put the varnish and the red oxide of lead in a glazed 
earthenware vessel of sufficient size to avoid accidents 
from bubbling over, mix them well, and then add the 
resins broken into small pieces, Melt them over a very 
gentle fire, and stir continually. When fusion is com- 
pote. rewove from the fire, and add the alcohol little 

y little, with constant stirring. When all the aleohol 
is incorporated, pour the product into well tinned 
boxes, and seal for preservation until wanted for 
use, 


Mocking Bird Food.—Try one of the following: 
Mix together 2 parts of corn meal, 2 parts of pea meal, 
and 1 part of moss meal. Add just enough melted 
lard to make the mixture very slightly greasy, and 
sweeten it with molasses. Fry it in a frying pan for 
about a balf hour, stirring constantly, without letting 
it burn. This makes it keep well Preserve it in a 
covered jar. The moss meal is prepared by drying and 
grinding the imported German moss seed. 


Toasted wheat bread.................. 


Boil the ox heart well in water, eut small and place 
itou a pan in an oven, where it must be allowed to 
heeome perfectly dry and crisp. All the ingredients 
must then be thoroughly mixed and ground in a mill 
to coarse powder. 


2 parts. 
Poppv seed cake........ ....- 
Ants’ eggs, dried..... 


an equal quantity of grated carrots. 


Canary Food.— 
1 ounce. 
Cuttlefish bone, ground........... .. 1 
Yelk of egg, dried......... .... a 2 


Sugar, powdered........ 
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ENGINEERING NOTES. ELECTRICAL NOTES. MISCELLANEOUS NOT3HS. 
The South London Tramway Company have applied| The calcium carbide plant at Neuhausen, Switzerland, H. G. Lyons, R.B., who is superintending 
the Preston-Davis ball bearing to their cars with great | has now been in working order for a year, and the price | the excavation of the temples of Phile, has been in- 


of the carbide at the works is about $125 a ton. An im- 
proved form of Moissan furnace is used. 


Mr. W. H. Preece states that sirce the electric light 
was introduced into the General Post Office, London, 
the days of absence among both officials and employes 
have been reduced at the rate of two per annum for 
each. This saving is sufficient to pay for the light. 


success. There are four rows of balls in a bearing. It 
is stated that the car, which required four men to move 
it on the level, can be drawn by one man if the ball 
bearings are fitted. 


The Baldwin Locomotive Works are workinz on an 
order for forty locomotives for the Southeastern Rail- 
wav of Russia. They are compounded on the Vav- 
elain system, which provides four cylinders and pis- 
ton valves. The cylinders are 14 in. by 26 in. and 24 
in. by 26in.; driving wheels, 66 in., six-coupled; heat- 
ing surface, 1,745 sq. ft.; working pressure, 180 lb.; to- 
tal weight, 139,000 Ib. The tender has the customary 
European plate frame and is carried on six wheels. 


The total steel rail production of the United States 
during the past four years has been : 


The new electric motor car on the Brooklyn and New 
York Bridge, which bas been given additional tests, 
days’ trial. Some of the electrical journals have rais- 


ture by electrolysis. 


A special local Edison Electric Illuminating Com- 
pany exhibit will form one of the interesting features 


In 1892 .. ....... 1,458, 732 tons. of the forthcoming New York City Electrical Exposi- 
1,036,353 tion. In this exhibit special attention will be given to 
1894.......+.+ eecccecccccces 904.020 * improved methods for the electric lighting and heating 


Of the last amount, Pennsylvania produced 837,043 
tons; Illinois, 324,050 tons; and other States, 104,988 
tons. 


Irrigation by Wind Power.—The Topeka (Kan.) Ad- 
vocate publishes a letter written by M. B. Towlin: 
giving some interesting facts about irrigation by using 
wind power to draw water from wells or reservoirs. | 
He says that 2,000 Kansas farmers have begun irrigat- 
ing in this way. He put in a piant himself, costing 
about $500. e has a 16 ft. mill, a 5 in. tubular well, 
an 82 ft. reservoir 74g ft. deep. In a good wind the 
puwnp discharges about 20 gallons a minoute, lifting 
about 180 ft. 


Mr. Desmond Fitzgerald recently described, in a pa- 
per before the American Society of Civil Engineers, 
some experiments on water pipes which had been in 
use for 18 years, and had become heavily incrusted with | phe re - : 

. 2 - port of the Liverpool Overhead Railway just 
eta test of the capacity of the pipes ‘shows that thin which i only thesecond rau 
rate of discharge under a given heatl as compared with | lar railway worked by 
the capacity of the pipes when first laid. They were | Carrie 
cleaned and ve-teated. when it was found that thele than 3°¢ million passengers during the past half year, 


riginal capacity was restored to within one per cent in spite of the fact that the very cheap workmen’s trains 
pA eer al y_ was restored pe | have been abandoned. The cost of working has bee 
The pipes were 48 in. in diameter. . king has been @ 


per cent. of the receipts. A dividend at the rate of 
The great Simplon Tunnel, 124, miles long, which is | 34¢ per cent. per annum has been declared on the or- 
by far the greatest undertaking of its kind in the|@ivary shares. The work of extending the line is mak- 
world, will be for 5,5 miles in Swiss territory and for i™# rapid progress.—Engineering. 
6; miles in Italy. The treaty between the two | During some recent experiments, with a view to de- 
countries arranges that the Swiss government shall be | termining the maximum rate of mechanical transmis- 
responsible for the construction and operation of the! sion by his system of machine telegraphy, says the 
whole tunnel and for the northern approach ; and that | Blectrical Engineer, Mr. Patrick B. Delany suc- 
the Italian government shall build the connections | ceeded in producing over an artificial circuit of 250 
bet ween the present roads at Domodossola and the tun-|ohms and 25 microfarads, with 115 volts, per- 
nei. A concession has been granted to the Simplon-|feetly legible signals at the rate of 8,000 words per 
Jura Company to operate the whole system, The time | minute. Through 650 ohms the signals were readable, 
limit for construction is eight years. but faint. This speed required the perforated tape to 
pass through the transmitter at the rate of 2714 feet 
per second, and deliver over 2,500 impulses per second 
at the receiving end of the line. 


The cementation of stee! by electricity has been ef- 
fected by J. Garnier, as follows, says the Mining and 
| Scientific Press: Two steel rods whose proportion of 
earbon was only 0001 were placed in a fireproof tube, 
her displacement is 150 tons. This height works out | so that their extremities were one centimeter apart. 
at 10°3 ft., the highest we have come across in a vacht. | The intervening space was filled with powdered char- 
It should, however, be mentioned that her sails and | coal, and the tube was heated in a small blast furnace, 
geirand some spars were not on board, but undoubt- | while an electric current of thirty-five amperes at two 
edly she is a yacht of enormous stiffness.” and five-tenths volts was passed through the rods, 

The temperature of the tube was brought up to 900- 

During the year 1895 the Siberian Railroad was ex- | 1,000° C. After three hours the rod forming the posi- 
tended by the addition of 918 miles of completed track. | tive pole remained essentially unaltered ; the other rod, 
This makes a total of 1,649 miles, or rather more than | however, was deeply cemented with charcoal, 
one-third of the proposed line. It is now possible to 


travel 3,056 miles on a direct railroad route from St. | One of the latest novelties isan electric ice cutting 
Petersburg to Yenisei River. It is proposed to operate |™achine. A five horse power motor, which is placed 
a railroad ferry across Lake Baikal, a distance of 20 | W2der the seat, drives a circular saw in the forward 
miles, and surveys are in progress looking to ah exten- | Part of the machine, and also the traction wheels that 
sion of the line across Chinese Manchuria, so as to| Propel it. The current is obtained b 
avoid the northern Vladivostock route. It is claimed | @4ctors which drag over the ice. | T 
that this southern line would be cheaper to con-|8@Y8: “The whole apparatus weighs ouly about the 
struct and operate, and passing through a densely | #™e as an ordinary horse, and the operator in his 
populated country would have as its terminus a har-|™0Wing machine seat, by means of levers, can make 


bor which is pater r ‘ .| the machine go forward and back, and can vary the 
tire —— 1 is open to navigation throughout the en depth of the cut from 1 inch to9 inches. The saw cuts 


a groove three-eighths inch wide. Thetest was suc- 
The success of the suction dredge designed by Col. | cessful from the start, and a speed. was attained of 100 
Henry Fladd for cutting through and keeping open the | feet in one minute, cutting a groove 9 inches deep.” 
sand bars of the Mississippi during the low water : 


stage, has led the Mississippi River Commission to| The Cost of German Incandescent Lamps.—The follow- 
adopt this method of temporary improvement. A sum | ingis given as the net cost of manufacture of electric 
of $700,000 is to be ex see on this work. Two new | incandescent lamps in Germany, expressed in English 
dredges are to be built, one of 1,600 cubic yards, and nee, which may be reckoned at about two cents: 
the other of 800 cubie yards per hour capacity. The | Globe,0°48d.; platinum, 0°96d ; filament, 0°24d.; cement 
bars are formed every season during high water, and | and attachment, 0°24d.; glass neck and vacuum tube, 
will have to be cut out for the following season’s ser- | 0°18d.; total, 2°ld.; working the filament, 0°24d.; con- 
vice. It is expected that when the permanent levees, | ductors, 0°12d.; fixing filament on ecnductors, 0 06; pre- 
bank protection, and works for contraction of the | saatange for vacuum, 0°3d.; vacuum, 0°3d.; photometry, 
channel in the wider stretches of the river are com- 0°12d.; fixing neck and soldering, 0°24d.; cleaning and 
pleted, the sand bar trouble will be permanently over- | testing,0-12d.; total,1‘5d.; general expenses, 0°24d.; eur- 
come. Pending that time, the Fladd dredge isa most | rent, 0°24d.; gas, 0'6d.; total 054d. Total cost per lamp, 
effective auxiliary. 4°14d.; to which add 10 per cent. for breakayes, mak- 


ing 4°554d. per lamp. The cost of packing and that of 
The advantage of deep foundations for bridge piers i ighti i in- 
was recently proved in the ease of the Jubilee Bridge. heating and lighting the works, together with the in 


across the Hooghly River, India. Up to the date of terest on capital, brings this up to 5 246d. per lamp. 


the opening of the Forth Bridge, Scotiand, this was | Gas Engine Station for Block Lighting. ~The follow- 
the longest single span railroad bridge in the world. | ing, says the Gas World, are the data of an electric 
According to Engineering, the trouble arose at the left | station at Frankfort-on-the-Main, where a block of 
abutment, which consisted of a well foundation, ear- | buildings is supplied with current from a 70 horse 
ried down to a depth of 73 ft. below datum, surmounted | power gas engine, without any of the costs of distri- 
by a pier 52 ft.6in. high. For some unexplained rea- Cation toa distance. 

son a sudden scour set in round this abutment in Sep- | every 244 square yards of ground area. Storage bat- 
tember, 1893, lowering the river bed in which the abut- | teries are used. The number of lamps correspond to 
ment was founded to about 40 ft. below datum. The 
foundation, being thus deprived of part of its support, 
Was pushed forward toward the stream, and cracks 
appeared in the masonry viaduct forming the approach 
to the bridge. The danger was met by constructing a 
rubble apron 5 ft. thick round the abutment, by which 
iheans the river bed was finally restored to its orig- 
inal position. Had the abutment been less deeply 
founded, it must have completely failed and the bridge 

en wrecked, 


A French electrician has built a device for turning 
the indoor training of the cyclist to practical account. 
By means of a strap and gear he connects the rear 
wheel of the bicycle with a small dynamo, with which 
he eharges accumulators. With this arrangement he 
obtains a current of 7 amperes at 20 volts. 


M. Moissan finds that when a mixture of clear trans- 
parent quartz and carbon are heated in the electric fur- 
| nace in a carbon tube closed at one end, the open end 
of the tube becomes full of floceulent volatilized silica, 
‘below which are crystals of silicon mixed with some 
earbon silicide. It follows that the silica is reduced 
to silicon by carbon under the influence of the electric 
are, and that silica volatilizes readily in the electric 
| furnace where a current of 1,000 amperes at a pressure 
of 50 volts is used to produce the are. 


The London Field, commenting upon the experiments 
recently made by the assistant naval constructor of 
the United States navy, on the stability of the yacht 
Defender, says: ‘* We found his figures most interest- 
ine, as they enabled us to calculate the height of the 
Detender’s metacenter above her center of gravity— 
the M. G. of naval architects—on an assumption that 


hours per lamp. The costs are: Gas, $2,125; oil, ete., 
$260; water, $210; storage battery insurance, $500; 
distilled water and sulphurie acid, $90; rent and 
charges, $400; wages, $500; repairs, ete., $110; total, 
$4.475, or per 16 candle lamp per hour, 0°400 cent. The 
undertaking has paid 744 per cent., after taking off 
depreciation, ete, 


has proved very satisfactory. It has been given a thirty | 


ed the point that the leakage wight injure the struc: | 


flexible con- | 
The Electrical World | 


2,200 16-candle power lawps, of which 1,800 are at work | quiry to tea growing countries. 4 
simultaneously during business hours. The consump- already completed its tour through India, China and 
tion is 490,000 ampere hours, “Gas baie” to 445' Japan. 


structed by the Egyptian government to carry outa 
geological survey of the country. The suryey will take 
about three years to carry out and will cost $125,000. 


A new Jeaching process for the reesvery of gold is 
announced from New Zealand. The inventor, Dr. 
Gaze, makes use of chloride of bromine as a solvent 
for the gold, and recovers the chlorine and bremine by 
the aid of caustic soda. The gold is recovered from 
| the solution by electrolysis instead of by the usual 
| chemical precipitants. 


| It is claimed that rice forms the principal, and i. 
many cases the principal food of nearly one-half the 
population of the world, This includes Chiva with 
| 404,000.000; India, with 273,000,000; Japan, with 
39,000,010; other rice consuming countries of Asia 
aud Africa, 80,000,000; making a total of 796,000,000, 
| or 54 per cent. of the total population, which in 1896 
| was estimated to be 1,468,000,000. 
Lord Kelvin reaches this year his jubilee as profes- 
sor of naturai philosophy in the University of Glas- 
gow. The event will be recognized by a joint celebra- 
| tion, in which the city, university and students will 
take part, on June 15 and 16. It is anticipated that 
| delegates and addresses will be sent from numerous 
home and foreign universities to express the esteem in 
| which the distinguished investigator is held, 


The great advance which has taken place in the 
| methods of lighthouse illumination is shown in a com- 

arison of Smeaton’s light of 1759 with the present 
jinstallation of 147 years later. The chandelier of 
| Smeaton’s far famed tower on the Eddystone was first 
lighted in 1759 by tallow candles of 67 modern standard 
jeandle power, unaided by any page apparatus, 
| while the power of the beam from the present Eddy- 
| stone tower is equal to 80,000 candles. 


The weight of a cubic foot of fresh water is 62°39 
| pounds, and a ton measures 35°905 cubic feet. Salt 
| water weighs 64°05 pounds to the cubic foot, and a 
| ton measures 34°973 cubie feet. The weight of fresh 
| water equals the weight of salt water multiplied b 
/0°9740. In all ship calculations the weight of the 4 

water is taken at 62°25, and of salt water at 64 pounds; 
while the former is estimated at 36 feet and the latter 
| 35 cubie feet to the ton (*‘ long ton ” of 2,240 pounds is 
to be understood).—New York Forest and Stream. 


The town of Deseronto, in Canada, where there are 
several extensive lumber wills, is being partially 
lighted by gas made from sawdust. In carrying out 
this plan, as stated, the sawdust is charged in retorts 

| which are heated by wood fire, the gas from the re- 
torts passing into a series of coils, and thence into the 
| purifiers, which are similar to those used for coal gas. 
| Lime is the principal purifying agent employed, and 
| when it passes out of the retorts the gas possesses an 
'odor much less disagreeable than that of ordinary 
lighting gas, and resembles somewhat that of the 
smoke from a fire of green wood or leaves. 


According to the report of Secretary Langley, the 
government herd of buffalo in the Yellowstone Na- 
tional Park is in danger of extermination. The report 
says: ‘*The superintendent of the park appears not 
to have adequate means for their protection, and there 
are on the border plenty of persons whose respect for 
law is insufficient to keep them from poaching when 
the prize isa buffalo head or skin which will readily 
sell for several hundreds of dollars. The temptation 
to these men seems to be irresistible, and as the herd 
diminishes, the value of the animals increases, and the 
difficulty of protection becomes constantly greater.” 


The largest and finest passenger station in the world 
is the new Union Station in St. Louis, United States. 
It cost over £500,000 sterling to build, and the ground 
on which it stands cost an equal amount, so that con- 
siderably over £1,000,000 has been expended on this 
fine station. It is 606 feet by 700 feet and has a floor 
j}area of 20 acres, while the yards connected with it 
cover 42 acres more. There are 26 roads running into 
it and there are 32 tracks under its train shed. Three 
hundred and twenty-five trains enter the station daily. 
The next largest station in the world is that at Frank- 
| fort-on-Main, in Germany, which is 552 feet by 600 
| feet, but has only 18 tracks. 


The fast sailing of some of the old American clipper 
ships is reealled to mind in the issue of the New York 
| Sun of March 8, which gives the following among 
many other interesting details: The Northern Ligbt’s 
| best trip was 72 days from San Francisco to New York. 
| The Flying Dutchman covered 4,620 nautical miles in 
| 16 consecutive days, or at the rate of somewhat more 
| than %88 knots a day. The Mary Whiteridge, a fine 
Baltimore clipper, ran from Baltimore to Liverpool in 
|18 days and 7 hours. The clipper Northern Light, 
in 1852, made the passage from San Francisco to Bos- 
| ton in 75 days, and the Comet covered the distance be- 
|tween the Golden Gate and Sandy Hook in 76 days, 
Some phenomenal records were made for a single day’s 
run ; as in the case of the Flying Cloud, one of Donald 
MeKav’s ships, which, oo a trip from San Francisco to 
New York, made 42714 miles in 24 hours. The Sover- 
eign of the Sear covered 436 miles in the day. and for 
four days on the same trip her average was 398 miles. 


Tea in the Transcaucasus.—The British consular re- 
port on the agriculture of the district of Batoum con- 
tains some interesting remarks concerning the cultiva- 
tion of tea along the southeastern corner of the Black 
Sea littoral. ‘“*The experiments made during the last 
few years appear to have disclosed certain conditions 
which promise a great future for the industry. 


The lamps are about one to/ number of proprietors have acquired land for plant- 
|ing, among them the Imperial Domains Department, 


| which has in addition sent a special expedition of in- 


This expedition has 


In China it procured seeds and plants and 
machinery, as well as staying an entire month in a vil- 
lage near Shanghai to study the preparation of tea. 
In Japan, likewise, the expedition collected samples 
of tea plants and seedings, and it is intended to en- 
gage Japanese laborers. Some of the members of the 
expedition are studying the American system of cul- 
ture near San Francisco.” ' 
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(Continued from SurrLemMENt, No. 1054, page 16848.) 
MECHANICAL ROAD CARRIAGES. 
By W. Worsy BEAvuMoNT, M. Inst.C.E. 
[Cantor Lectures before the Society of Arts.*] 
LEcTURE II. 


At the conclusion of my first lecture I briefly referred 
to the steam coaches of Summers and Ogle, of Mace- 
rone and Squire, of Dr. Church, and cf Hill. In view 
of the unquestionable priority in the design and work- 
ing of steam coaches, of Gurney, Dance, Hancock, and 
his man Bish, and of the men above mentioned—pri- 
ority of at least a generation ahead of any that fol- 
lowed, and of more than half a century as compared 
with Continental mechanical road carriage mnakers— 
a few more notes on some of their carriages may be of 
interest. 

Hancock built nine steam vehicles,+ six of which were 
fitted with the boilers which I have described. To 
this boiler, Fig. 14, page 16846, I would again draw at- 
tention as an example of an excellent form of portable 
boiler for high pressure and high duty, and one which 
might be very cheaply made. Hancock’s success was 
remarkable, and it may be said that the steam coaches 
he made, and those of Gurney, and Macerone and 
Squire, were, as road carriages, at least as fully devel- 
oped as were the locomotives and carriages on railways 
at the same date. 

The boiler used by Colonel Macerone and Squire was 
illustrated on page 16847. It was a vertical watertube 
boiler with a central steam receiver, and worked at 
150 Ib. Several of these pioneers of the mechanical 
road carriage successfully used pressures which are 
only now becoming common, although if their exam- 

le had been followed millions of tons of coal would 

ave been saved. 

The engines used by Macerone and Squire had 
pistons 75 in. in diameter and 15°75 in. stroke, the 
cylinders being fixed on the perchpole under frame as 
shown at Fig. 20, page 16847, ante. 
direct to a crank shaft forming the driving axle. With 
Gurney, the use of a crank axle was the source of much 
trouble Hancock avoided by his arrangement. The 
furnace was fed from a hopper and was almost self- 
feeding, foreed draught being obtained by the use of 
a fan driven from a pulley on one of the road wheels. 

It is recorded that this coach ran 1,700 miles without 
noteworthy repair. They used coke, which at the then 
taxed price cost frum 3d. to 4d. per mile. The average 
speed is said to have been fourteen miles per hour, a 
speed which apparently was aimed at to compete with 
the mail coaches. The horse coaches paid then about 
8s. per mile for four horses, according to speed, which 
was seldom more than about ten miles per hour. 

It may be here noted that Mr. G. F. A. Des Vignes, 
of the Orleans Boat Yard, Teddington, possessed Han- 
cock’s drawings of engines and boilers until nine vears 


ago, and he had also the mould into which the plates | 
He received them | 


were stamped to form the boiler. 
from the late Mr. Peter Hubert Des Vignes. 

Chureh made his coaches between 1832 and 1835. 
His designs were unique and show that he realized 
that the comfort of the passengers and the attractive- 
ness of the vehicle were as important as the boiler and 
engines. His boiler as shown in the alternative forms 
of combined water tube and water space boiler, and 
combined water space and tubular boiler is deserving 
of high praise even now. It is susceptible of improve- 
ment in boiler makers’ details, but the general design 
would do credit to many makers now, and some of the 

ints of his design have been used as novelties very 
_— since Church’s coach was stopped by the opposi- 
tion and restrictions of the time. 

For an adequate description of the opposition, 
against which the users of the steam coaches were 
powerless, [ must refer to the evidence given before 
the select committee of 1831. Attempts were made to 
reform the Turnpike Acts, but without avail. It was 
proposed to make the tolls the same as that charged 
for horse-hauled vehicles of similar carrying capacity 
but with little success. The following shows what the 


tolls were : 
Tolls in 1831, 


Coach. Steam. 
Liverpool-Prescot ........ 48.... £2 8s, Od. 
Bathgate Road........... £1 7s. 1d. 
Ashburnham—Totnes.... 3s. ...... £2 0s. Od. 
Teignmouth—Dawlish ... 2s ...... 12s. Od. 


In these days, the four horse coaches weighed from 
1534 to 18 ewt., and the mail coaches nearly 20 ewt. 

As the result of three months’ inquiry, the select 
committee of 1831 reported completely in favor of 
steam coaches. The following is a summary of their 
conclusions : 

“1. That carriages can be propelled by steam on 
common roads at an average rate of 10 miles per hour. 

“2. That at this rate they have conveyed upward of 
14 passengers 

3. That their weight, including engine, fuel, water, 
and attendants, may be under three tons. 

“4. That they can ascend and descend hills of con- 
siderable inclination with facility and safety. 

“5. That they are perfectly safe for passengers. 

“6. That they are not (or need not be, if properly 
constructed) nuisances to the public 

“9, That they will become a speedier and cheaper 
mode of conveyance than carriages drawn by horses. 

8. That, as they admit of greater breadth of tire 
than other carriages, and as the roads are not acted 
on so injuriously as by the feet of horses in common 
draught, such carriages will cause less wear of roads 
than coaches drawn by horses. 

“9. That rates of toll have been imposed on steam 
earriages Which would prohibit their being used on 
several lines of road, were such charges permitted to 
remain unaltered.” 

It must be remembered that the opposing interests 
of the day looked upon the steam road carriage as an 
addition to the great modifying power of steam on the 
railways, which was making itself felt. The locomo- 
tive, however, was on its own ground, while the road 
carriage was on everybody's ground, and could be 


* From the Journal of the Society of Arts. 

+ “Steam on Common Roads.” Young, Holley, and Fisher. London, 
1860. 

t Gordon, A., “ Eh tal L ti 


1882, 


They were coupled | 


fought and molested in very many ways. The history 
of the time shows that the pioneers in steam road car- 
riages failed in spite of their splendid achievements— 
1, because capitalists were absorbed in railway enter- 
Ee: 2, prejudice ; 3, tolls; and 4, because the tolls 

ill fell through, as it did again in 1859.* 

It is curious to note that in 1830 Galloway wrote. 
** Locomotion as applied to our common earth or paved 
roads is an art which may be regarded as still in its in- 
fancy. This is not the case, however, with locomotion 
on railways, which appears to have nearly attained 
maturity, and to be rapidly advancing toward perfec- 
tion.” 

On the other band, Gordon wrote in 18382 (p. 52), “‘ It 
is not yet publicly known that these locomotive en- 
gines, powerful and swift as they are, must either be 
worked at a cheaper rate or abandoned ; so at least, I 
am well informed.” 

We now reach the period of the development of what 
we may call the steam cart horse, as compared with the 
steam carriage horse. The latter being refused all op- 


FIG. 22. 


THE MARQUIS OF STaFFoRD's STEAM CARRIAGE. 
1358 (Rickett) 


portunity or hope of obtaining tolerance, or even re- 
cognition, as a beneficial institution, almost all inven- 
| tion or enterprise ceased, but the construction of the 
| heavy hauling engine for agricultural and other re- 
uirements commenced. My grandfather, William 
| Worby, seems to have initiated it, for he made the 
first agricultural self-moving engine.t He had made 
the first portable farm engine as exhibited by Messrs. 
| Ransomes, of Ipswich, at the Liverpool Show of the 
| Royal Agricultural Society in 1841, and then made the 
|self-moving engine exhibited at the Bristol Show in 
| 1842. This engine was tried, and traveled at from 
four to six miles an hour, and was hailed as a great 
| novelty and awarded a prize. It was a simple carriage, 
carrying a vertical boiler and a Davies rotary disk en- 
gine. The latter was connected to the driving wheel 
by means of a pitch chain. 

During the period of development of the steam cart 
horse, to which I must refer, as some of the points are 


|cles, some efforts to run the latter were made. 


cylinders, 3 in. by 6 in., the ecrankshafts of which were 
connected by a pitch chain, with a ratio of 5 to 1, to 
one of the road wheels, the other being loose. No re- 
versing gear was used. 

The diffienlties connected with the working of agri- 
cultural self-moving engines over most of the country 
roads made it desirable to find some means of forming 
an artificial roadway, and this, after attempts by nu- 
merous inventors, was effected by Koydell’s endless 
railway as it wascalled. It wasa wheel provided with 
a number of flat shoes attached loosely by means of 
links, but so that they constantly provided the wheel 
in its rotation with a segmental rail to roll upon.{ It 
was patented in 1846, and some vears afterward was 
made by Mr. Charles Burrell of Thetford in consider- 


Fia. 


| have resulted in the powerful road locomotive and 


| gines are shown by Figs. 22 and 23. Fig. 22 was made 
| for the Marquis of Stafford. The boiler was of the re- 
| turn tube kind, fired by an attendant on a platform at 


of interest in connection with lighter steam road vehi- | the riders. 
In | ion for a pitch chain which drove the rear and driving 
1848, Mr. J. W. Boulton made a steam moved vehicle | axle, upon which was a pitch chain wheel, two and a 
| witha frame of 9 ft. in length, and with a vertical | 
boiler supplying 60 Ib. steam to an engine with two | 3 in. in diameter and 9 in. stroke, worked with a steam 


Mr. Aveling & Mr. Burrell took a leading part in 
this, and Messrs. Aveling & Porter, and Messrs. Gar. 
rett and Messrs. Charles Burrell & Sons, carried on the 
improvements, which, in their hands, and those of 
Messrs. John Fowler & Sons, Messrs. Ransomes, Sims 
& Head (now Ransowes, Sims & Jefferies), Messrs. J. & 
H. McLaren, Hornsby, Foden, Robey. Ruston, Proctor 
& Company and Messrs. Marshall, Sons & Company, 


traction engine, or steam cart horse of to-day. These 
engines are all worked on the lines of the portable 
— on top of the boiler. 

he reason for the development on these lines is, 
probably, due to some extent to the fact that these en- 
gines had to perform the double duty of road Jocomo- 
tive or traction engine and portable engine for driving 
thrashing and other machinery from its fly wheel. It 
is, however, perhaps as much due to the fact that the 
lead was taken by making a portable engine self-mov- 
ing, and that, bit by bit, following the lead thus set, 
the different makers mentioned concentrated design 


FIG. 23. 


Ear oF CAITHNESS CARRIAGE. 
1860 (Rickett). 


in that direction without reference to the possibility 
of a better line of development. 

The fashion in fact was set, and although Messrs. 
Robey & Company and Messrs. Ruston, Proctor & Cow- 
pany, and I think Messrs. Marshall. Sons & Company, 
have wade at least one effort to introduce road locomo- 
tives with much smaller amount of gearing, and with 
the engines placed under the boiler, no continued effort 
has been made to follow up this line of developmeut, 
in spite of its advantages. 

A very good model for road locomotive work was 
that of the engines made in 1858 and 1860, by Thomas 
Rickett, of the Castle Foundry. Stafford. These en- 


the rear. The engine had two cylinders, one on either 
side of the engine, the connecting rods passing toa 
erank shaft in front of the boiler under a seat carrying 
On one end of the crank shaft was a pin- 


half times the size of the pinion. The cylinders were 
pressure of 100 1b. per squareinch. The driving wheels 
were 3 ft. in diameter, and the vehicle loaded weighed 
30 ewt.* The second engine+ was made for the Earl of 
Caithness, and was very similar, but the crank shaft 
instead of being under the seat was just in front of 
the fire box, as shown in Fig. 23, and a pinion upon it 
geared into a spur wheel on the driving axle. hese 
were simple engines, and it seems possible that they 
might have formed a useful model as a starting point 
for the development of road locomotives for heavier 
work, the necessary arrangement for driving machine- 
ry by belt being provided either by jacking up and 
using a road wheel, or by detachable pulley on the 
projecting end of the crank shaft between the framing 
and the road wheel, the latter being movable for the 


° 


able numbers for traction engines used for various 
purposes, and was also tried for hauling plows and 
other implements by direct traction across the fields. 
Although Boydell’s wheels were very successfully used 
for agricultural engines by Mr. Charles Burrell, and 
by Messrs. Garrett, of Leiston, by whom also they were 
| fitted to farm carts for getting easily over soft lands, 
| they were attended with a good deal of wear, and, for 
road purposes, ceased to be used when the improved 
form of self-moving engines with chain gear were in- 
— by Garrett & Son, in 1858, and by Thomas 
Aveling, who, in 1860, exhibited one at the Canterbury 
Show of the Royal Agricultural Society, and an im- 
| proved one in the 1862 exhibition. Messrs. Garrett & 
| Son’s engine of 1858 had a pitch chain running on a 
| pinion on the crank shaft, and on a toothed ring on 
‘one of the road wheels. From this date development 
| rapidly took place along the lines of what may be 
ealled the portable engine boiler made self-moving. 


* “Steam on Common Roads,” Young. 1860, p. 407. 

+ The Engineer, June 27, 1879; and “* The Journal of the Royal Agricul- 
tural Society,” vol. xi, p. 388. 

t “ Steam I jon on © Roads,” by John Head. “ Proc. 
Inst. Civ, Eng.,” vol. xxxvi, 1873, 


CARRETT’s STEAM CARRIAGE, THE “ FLY-By-NIGHT ” 


purpose. Rickett’s second engines were similar to tl 
first, but weighed, loaded, 50 ewt.t 

In 1865 Rickett made another road locomotive, th 
cylinders of which were 8 in. in diameter and 28 in 
stroke, and were coupled direct by coupling rods t 
outside crank pins on the driving wheels. The engin 
weighed 6 tons, and was used for bauling coaches. 
steam carriage of somewhat similar type, but differin 
in most of the essential details, as shown by Fig. 2 
was made in 1861 by Mr. W. O. Carrett, of Carrett 
Marshall, Leeds.§ and exhibited that year at the Roy 
Show, and in 1862 in the great Exhibition. It weigh 
6 tons 15 ewt., and had two eylinders 6 in. by 8 in. 
geared, I believe, 4 to 1, not 5 to 1, as has been before 
recorded. It had separate expansive valves, and was 
fitted with differential gear for turning corners. Thé 
beiler was of the locomotive type, fire from the rear, 
5 ft. 3in. long, without smoke box. It was 2 ft. 6 in. i 


* Fletcher, “ Steam on Common Roads,” p. 151. 
7, 1859, and September 2), 1890. 


The Engineer, Ma 


+ Young, “ Steam Power on Common Roads,” p. 92. 
on Steam Carriages.” ‘* Transactions Society of Engineers,” 
p. 128. 


§ “ Yarrow on Steam Carriages,” and ** Fletcher, « p. 158, 
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diameter, and had 78 copper tubes of 1§ in. diameter, 
all of which were brazed into the fire box. The fire 
grate Was 23 in. by 21 long copper box. After it had 
been used some time, 22 field tu 2 in. diameter were 
put into the fire box. It carried a pressure of 150 Ib., 
afterward raised to 175 lb. The water tank carried 
103 gallons. It had a feed water heater, consisting of 
two sets of tubes 2 in. diameter, with internal tubes 
14% in. The water passed between inuer and outer 
tubes, all of waich were serewed into flat chambers at 
either end. This engine was carried on three wheels, 
and when Mr. Carrett gave it to Mr, Frederick Hodges, 
of the London Distillery, it became known as the 
Fly-by-night. Mr. G. F. G@ Des Vignes and others 
with Hodges ran the Fly-by-night, about 800 miles, 
chiefly through Kent, and after being several times 
summoned for running at high speeds, they mounted 
it with fire hose and paraphernalia of a fire engine, 
and wore helmets of brass, and thus escaped legal in- 
terruptions for some months. It was, however, in the 
end converted into a slower self-moving engine. 

Mr. A. F. Yarrow,* now so well known in connec- 
tion with torpedo and other fast boats, made a self- 
moving carriage in 1863. It had a vertical boiler 3 ft. 
9 in. high, 2 ft. diameter, and cylinders 5 by 9 in., 
coupled direct by outside connecting rods to driving 
wheels 3 ft. in diameter. Its weight was 24¢ tons, and 
provided seats for about a dozen people. 

In 1862 Mr. Richard Sangre! made a steam carriage, 
the frame of which was 16 ft. long and 5 ft. 9 in. wide. 
It had cylinders 54g by 11 in., with connecting rods 
eoupled direct to road wheels 3 ft. in diameter. The 
boiler was vertical, with copper fire box carrying 100 
brass tubes. All these are illustrations rather of ve- 
hicles for engine and boiler, but with attached seats. 
rather than passenger carriages worked by mechanical 
out of sight power, but they were good machines, and 
would, if the law had not been against them, have 
made excellent models for development of vehicles of 
the steam carriage type. 

Reference must now be made to the self-moving en- 
gines introduced by the late Mr. Thomas Aveling, who, 
in 1860, exhibited one at the Royel Agricultural Show, 
Canterbury, where it appeared classed as a miscel- 
laneous exhibit. A similar engine was exhibited by 
Messrs. Aveling & Porter, in the great exhibition of 
1862. [An Aveling & Porter engine is shown in Fig. 
25.] The engine is driven by a pitch chain from a 
pinion on the boss of a spur wheel worked by a pinion 
on the crank shaft, the spur wheel and chain pinion 
running on a stud spindle as shown in detail. The 
stud spindle arrangement gave a good deal of trouble, 
even after the method of fixing it was improved 
compared with that shown, and in fact these stud 


spindles appear to be things to be avoided for a 


hard work. It is difficult to keep them lubricatec 
and difficult to prevent their working loose or from 
bending. The steering gear of these engines was of 
the same type as that used by Gurney and others, 
but Aveling used one of the disk pilot wheels first 
used by Worby in the self-moving anchor for steam 
plowing in 1857-58. 

After some improvement and increase in strength a 
vood many of these chain engines were made, but the 
chains were ultimately given up in favor of gearing, 
hbeeause the stretch and wear of the chains gave great 
trouble on heavy work, The pull upon these chains 
was very heavy, as will be seen when we remember 


the chain was also reduced by Mr. Chas. Burrell in 
1868-69, by using two chains, as shown in Fig. 26. By 
this means the puli on each chain was reduced by 
about one half. The arrangement also avoided the 
difficulty connected with the use of a stud spindle, 
the latter being replaced by a strong countershaft 
across the engine, carrying spur wheels of two sizes, 
for two speeds. The objection to this was the trans- 
mission of the heavy pull on one of the chains by the 
torsional strength of the secondary shaft driven from 
one end. On the other hand, the driving axle was re- 
lieved of similar torsional stress. In Burrell’s engine 
the weight on the driving axle was carried by volute 
springs, the axle boxes sliding in guides placed an- 
gularly, so as not to interfere with the action of the 
chains, 

In a form of self-moving and traction engine made 
in 1871, by Messrs. Garrett & Son, the high speed of 
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BuRRELL’S DOUBLE-CHAIN ENCINE. 


the chain was secured by running it on a pinion on the 
erank shaft and driving by it a second motion shaft, 
on one end of which was a pinion which geared into 
an internal gear wheel of large diameter on one of the 
| driving or road wheels, the driving axle in this case 
| transmitting the power to the other driving wheel by 
| torsional strength, 
Chains continued to be used for some years in grad- 
/ ually reducing numbers, gear being used in their stead. 
The gear for a long time gave great trouble by break- 
ing, and the teeth were made wider and wider to avoid 
this. without very satisfactory results. At last Mr. 
Aveling slightly increased the pitch of the teeth and 
reduced their width by about one half, and by this 
| one change overcame all the breakages except under 
abnormally heavy work or accidental ovcurrences and 
| wear. The use of cast steel for the geariny has en- 
|tirely obviated all breakage of this kind, but even 
| now it is the practice to obtain the necessary strength 
lof teetii by thickness rather than width. ‘The gear- 
| ing, however, in these engines is now large in quantity 


that an engine capable of giving off from 30 to 40 and the frictional losses are much greater than with 
horse power at about 180 revolutions per minute | the chain engine. 


transmitted this through a chain running on a 
the speed of which was only about one-fifth that of 
the erank shaft. These conditions, notwithstanding 
the suecess Mr. Aveling achieved, were of course very 
adverse to the success of a chain which must run at a 


— 


(To be continued.) 


THOUSANDS OF NEW CARS ORDERED. 
LARGE orders for cars are reported by the Rail- 


Some idea of bow considerable an improvement 
there has been in car builcing is obtained by a few 
comparisons. In the first two months of 1895 we re- 
eorded orders for only about six theusand ears, the 
December orders amounting to an additional two 
thousand cars. So it will be seen that the improve- 
ment more than doubles the business of a similar 
period one year ago. 

Our annual summaries of car building have shown 
only 32,000 cars built in 1895, only 17,000 in 1894, and 
51,000 in 1893. With orders fur nearly halfthe number 
already given out, there seews wuch likelihood of a 
larger number of cars than 50,000 being built this 
year. 


ELECTROLYTIC PRODUCTION OF 
CAUSTIC SODA AND BLEACH. 


STEP by step, with steady onward strides, electricity 
is establishing its position as the handmaid of our 
great industries, Among its numerous applications 
to industrial purposes, the latest, and by no means 
least important, is that of the commercial production 
of caustic soda and bleach. Not that this has been 
accomplished at one heat, so to speak ; it has been the 
work of time and of many brains. Numerous attempts 
have been made to attain the coveted end, but until 
now the reward of practical commercial success has 
been withheld from those who strove hard to achieve 
it, and who both desired and deserved it. The history 
of the development of the question is a long one, too 
long to be entered upon here ; suffice it to say that, as 
far as we are aware, it commenced with the introduc- 
tion of the Gramme machine into this country some 
23 years ago. Since that time many earnest workers 
have taken it up, and each has advanced it a stage 
until to-day finds the process perfected. 

The system under notice is that patented by Colonel 
T. J. Holland and Mr. James C. Richardson, and 
which was first put in practical operation a few years 
since at a large paper mill at Snodland, Kent. There 
it was developed on a practical manufacturing scale 
until it attained the stage of commercial maturity. 
When it was demonstrated that caustic soda and 
bleaching powder could be expeditiously and econo- 
mically produced by the decomposition of salt by an 
electric current, it was determined to carry on the 
manufacture at independent works. These were 
found at St. Helens. Lancashire, the situation having 
been selected as most convenient both for obtaining 
the raw materials and for disposing of the manufactur- 
ed goods. 

The works are situated on 15 acres of land, which 
gives ample room for extensions. They are intersect- 
ed by lines of railway, with a siding on the North- 
Western system, and have a wharf on the St. Helens 
and Mersey Canal. The rock salt, which is obtained 
from Cheshire, is first dissolved in water under agita- 
tion, the brine being run off into settling tanks, from 
which it is pumped up to the store tank for the supply 
of the decomposing tanks. There are 200 of these 
tanks, disposed in 10 sets of 20, placed tier upon tier, 
and surrounded by galleries at three different levels. 
The tanks, which are 20 ft. long, are divided into 82 
cells, half of these being for the anodes, and the re- 
mainder for the cathodes. The anodes are composed 
of pieces of gas retort carbon set in lead or antimony 
backs, the cathodes being cast iron grids. The anodes 
are placed in cells, which are closed in at the upper 
part, but open at the lower, to admit the inflow of 
brine. The chlorine gas which is given off at the 
anodes passes through closed conduits from the cells 
to a main leading to the bleach chambers. The 
hydrogen gas giveu off from the cathodes eseapes 
harmlessly into the air, Means are provided for feed- 
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rie. 25 —AVELING & PortTER’s FARM LOCOMOTIVE REAPING MACHINE. 


high speed to bring the pull upon it to a sufficiently | 
low one to realize its advantages 

This was recognized many years later in a self-mov- 
ing engine, made by Messrs. Garrett & Son, to which | 
reference will be made hereafter. The heavy pull on | 


* Yarrow, “Soc. Eng. Trans.,”” 1863. 
7 Steam on Common Roads," Fletcher, p. 164. 


road Gazette, including 2,000 for the New York Cen- 
tral and Hudson River Railroad and 1,500 for the Lake 
Shore and Michigan Southern Railway. Since Janu- 
ary 1 the orders for cars which have beep reported foot 
up 12,500. Inthe few weeks preceding Jannary 1 the 
Pennsylvania Railroad alone ordered 5,500 cars and 
other companies about fifteen hundred cars. The 
Gazette says: 


ing common salt into the cathode cells, in order to 
maintain the normal strength of the solution of caus- 
tie soda, which is run off at intervals and stored ina 
large tank in the caustic shed. 

We have now the two resultants of decompositiog— 
chlo-ine gas and caustic soda. The gas, being heavy, 
is exhausted from the cells and driven into the blea 
chambers, of which there are three. each of about 
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12,000 cubic feet capacity. Here the gas is absorbed 
into the lime (which is obtained from Buxton and pre- 
pared on the works), and the bleaching powder of com- 
merce is formed. From the stone tank in the caustic 
house the solution is run into the caustie pots, of 
which there are nine, each of 12 tons capacity. In 
these the liquor is evaporated down to the required 
density, after which it is filled into drums for the 
market. 

The current, which is the prime agent in the manu- 
facture, is generated by two of Parsons’ parallel flow 
steam turbo-dynamos at 120 volts, each generator be- 
ing capable of giving off 110 units. On the switch- 
board are two Weston ammeters for 4,000 amperes 
each and a Weston voltmeter, besides which there are 
10 other ammeters for the circuits. Two horizontal 
brass bars run the whole length of the board at the 
back and 10 vertical bars in front, connection being 
made with massive copper plugs which put the tanks 
and instruments in circuit. Five cables leave each 
side of the board to go to each side of the tank house. 
All cables used are of bare copper, including those 
which connect the switchboard with the dynamos, 
which are buried and covered with pitch. The alter- 
nate compartments of the decomposing tanks are 


electricity sufficient to raise a capacity of 600 C. G. 8. 
nnits to 300 volts, - 

(8) The cathode rays being negatively charged, the 

priveiple of the conservation of electricity drives us to 
|seek somewhere the corrosponding positive charges. 
I believe that I have found them in the very region 
where the cathode rays are formed, and that I have 
established the fact that they travel in the opposite 
‘direction, and fall upon the eathode. In order to 
| verify this hypothesis, it is sufficient to use a hollow 
jeathode pierced with a small opening by which a 
|portion of the attracted positive electricity might 
enter. This electricity could then act upon a Faraday’s 
eylinder inside the cathode. 

The protecting evlinder, E F GH, with its opening, 
| B, fulfilled these conditions, and this time I therefore 
|employed it as the cathode, the electrode, N, being the 

anode. The Faraday’s cylinder is then invariably 
charged with positive electricity. The positive 
| charges were of the order of magnitude of the negative 
|charges previously obtained. 

| Thus, at the same time as negative electricity is 
| radiated from the cathode, positive electricity travels 
toward that cathode. 

I endeavored to determine whether this positive flux 


|} gases undergoing expansion. This improvement was 
introduced along with that of isolating the liquid 
gases by surrounding them with their own vapor in 
the apparatus made wholly of copper, described and 
figured in the Proc. Roy. Inst. for 1886. In al) contin. 
uously working circuits of liquid gases used in refrig. 
erating apparatus the regenerative principle applied 
to cold first introduced by Siemens, in 1857, and subse. 
quently employed in the freezing machines of Kirk, 
Coleman, Solvay, Linde, and others has been adopted, 
Quite independently, Prof. Kamerlingh Onnes, of 
Leyden, has used the regenerative principle in the con. 
struction of the cooling circuits in his ervogenie labor- 
atory (see paper by Dr. H. Kamerlingh Onnes, on the 
“Cryogenic Laboratory at Leyden, and on the Pro- 
duction of Very Low Temperatures.” Amsterdam 
Akademie, 1894). Apart, therefore, from important 
mechanical details, and the conduct of the general 
working, nothing new has been added by any investi- 
gator tothe principles involved in the construction and 
use of low temperature apparatus since the year 1878, 
The Phil. Mag. of February, 1895, contains a fantastic 
elaim put forward by Prof. Olszewski, of Cracow, 
| that because he used in 1890 a steel tube combined with 
|a stopeock to draw off liquid oxygen, he had taught 


closed with a lid from which the carbon anode is sus- | formed a second system of rays absolutely symmetrical | the world, to use his own language, “the method of 


pended ; the tanks are placed in series with each other, 
the cells being in parallel. There are five circuits on 
each side of the tank house, each circuit making a set. 
Each tank requires about four or five volts to send 700 
amperes throughit. The connection of the main cable 
is effected in a very ingenious manner, which, in com- 
mon with the other details of the process, forms the 
subject of a patent. The cable is of stranded copper, 
and at each terininal one strand is taken off to join on 
to it, and so on to the second, where another strand is 
jointed on, the cable thus getting smaller and smaller 
until the last strand is taken off to the last terminal, a 
considerable saving in copper thus being effected. 

The present output of the works is about 100 tons of 
35 per cent. bleaching powder and 6v tons of 70 per 
cent. white caustic soda per week from 60 tons of com- 
mon salt. —The Electrical Engineer. 


NEW EXPERIMENTS ON THE CATHODE 
RAYS.* 


|similar to the preceding, except that between the 


| to the first. 
(4) For that purpose I constructed a tube (Fig. 2) 


Fie. 2 


Faraday’s cylinder and the opening, #. was placed a 
metal diaphragm pierced with an opening, /’, so that 
the positive electricity which entered by could only 
affect the Faraday’s cylinder if it also traversed the 
diaphragm, 6’. Then I repeated the preceding ex- 
periments. 

When N was the cathode, the rays emitted from the 


(1) Two hypotheses have been propounded to explain 
the properties of the cathode rays. 


Some physicists think, with Goldstein, Hertz, and | 


Lenard, that this phenomenon is like light, due to 


vibrations of the ether,t or even that it is light of short | according to the preceding experiment, entered at 
It is easily understood that such rays | 4, did not succeed in separating the gold leaves except 


wave length. 
may have a rectilinear path, excite phosphorescence, 


and affect photographic plates. | stituted for the electroscope, it was found that the 


Others think, with Crookes and J. J. Thomson, | 
that these rays are formed by matter which is nega- | 
tively charged and moving with great velocity, and on 
this hypothesis their mechanical properties, as well as 
the manner in which they become curved in a mag- 
netic field, are readily explicable. 

This latter hypothesis has suggested to me some ex- 

eriments which | will pow briefly describe, without | 
for the moment pausing to inquire whether the 
hypothesis snffices to explain all the facts at present 
known, and whether it is the only hypothesis that can 
do so, Its adherents suppose that the kathode rays 
are negatively charged ; so far as I know, this electri- 
fication has not been established, and | first attempted 
to determine whether it exists or not. 

(2) For that purpose I had recourse to the laws of in- 
duction, by Means of which it is possible to detect the 
introduction of electric charges into the interior of a 
closed electric conductor, and to measure them. [| 
therefore caused the kathode rays to pass into a/| 
Faraday’s cylinder. For this purpose I employed the 
vacuum tube represented in Fig. 1. A BC Disa tube 


Fia. 1. 


with an opening, a, in the center of the face, BC. It is 
this tube which plays the part of a Faraday’s cylinder. 
A metal thread soldered at 8 to the wall of the tube 
connects this cylinder with an electroscope. 

E F G H.is a second cylinder in permanent com- 
munication with the earth, and pierced by two small 
openings at 6 and y; it protects the Faraday’s 
cylinder from all external influence. Finally, at a 
distance of about 0°10 m. in front of F G. was placed 
an electrode, N. The electrode, N, served as cathode ; 
the anode was formed by the _ protecting cylinder, 
EF GH; thus a pencil of cathode rays passed into 
the Faraday’s cylinder. This cylinder invariably be- 
came charged with negative electricity. 

The vacuum tube could be placed between the poles 
of an electromagnet. When this was excited, the 
cathode rays, becoming deflected, no longer passed 
into the Faraday’s cylinder, and this cylinder was 
then not charged; it, however. became: charged im- 
mediately the electromagnet ceased to be excited. 

In short, the Faraday’s cylinder became negatively 
charged when the catnode rays entered it, and only 
when they entered it; the cathode rays are then 
charged with negative electricity. 

The quantity of electricity which these rays carry 
ean be measured. I have not finished this’ investi- 
gation, but I shall give an idea of the order of magni 
tude of the charges obtained when I say that for one 
of my tubes, at a pressure of 20 microns of mercury, 
and for a single interruption of the primary of the 
coil, the Faraday’s cylinder received a charge of 


cathode passed through the two openings, and /, 
without difficulty, and caused a strong divergence of 
the leaves of the electroscope. But when the protect- 
| ing cylinder was the cathode, the positive flux, which, 


at very low pressures. When an electrometer was sub- 
action of the positive flux was real but very feeble, 
and increased as the pressure decreased. In a series 
of experiments at a pressure of 20 microns, it raised a 
eapacity of 2000 C.G.8. units to 10 volts; and at a 
pressure of 3 microns, during the same time, it raised 
the potential to 60 volts.* 

By means of a magnet this action could be entirely 
suppressed. 

(5) These results as a whole do not appear capable 
of being easily reconciled with the theory which re- 
gards the cathode rays as an ultra-violet light. On 
the other hand, they agree well with the theory which 
regards them as a material radiation, and which, as it 
appears to me, might be thus enunciated. 

In the neighborhood of the cathode, the electric 
field is sufficiently intense to break into pieces (into 
ions) certain of the molecules of the residual gas. The 
negative ions move toward the region where the 
potential is increasing, acquire a considerable speed, 
and form the cathode rays; their electric charge, and 
eonsequently their mass (at the rate of one valence- 
gramme for 100,000 coulombs), is easily measurable. 


The positive ions move in the opposite direction ; 
they form a diffused brush, sensitive to the magnet, 
and not a radiation in the correct sense of the word.+ 


THE LIQUEFACTION: OF AIR AND 
RESEARCH AT LOW TEMPERATURES.{ 
By James Dewar. LL.D,, F.R.S. 
THE author reviewed all the forms of apparatus that 


| getting large quantities of liquid gases.” But when, in 
| addition, Olszewski alleges, four years after the event, 
that the experiments wade at the Royal Institution 
since 1891 are chiefly borrowed from Cracow, and that 
he is entitled to the credit of all low temperature re. 
search subsequent to 1891, because of his steel tube 
and stopeock invention, one can only wonder at the 
meager additions to knowledge that in our time are un- 
hesitatingly brought forward as original, and more 
especially that scientific men could be got to give 
them any currency in this country. Such persous 
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A, air or oxygen inlet; B, carbon dioxide inlet; C. carbon dioxide valve: 
D. regenerator coils; F, air or oxygen expansion valve; G, vacuun 
vessel with liquid oxygen; H, carbon dioxide and air outlet; ©, air 
coil; @, carvon dioxide coil. 


Fie. 1.—APPARATUS FOR LIQUEFYING 
OXYGEN AND OTHER GASES. 


should .read the late Prof. Wroblewski’s pamphlet 


had been used in low temperature research, pointing | 
out that the best and most economical plant for the’ 
production of liquid air or oxygen was one based on 
the general plan of the apparatus used by Pictet in his | 
celebrated experiments on the liquefaction of oxygen | 
in the year 1878. Instead of using Pictet’s combined | 
cireuits of liquid sulphur dioxide and carbon dioxide | 
maintained in continuous circulation by means of 
compression, liquefaction, and subsequent exhaustion, 
it has been found. preferable to select ethylene after 
Cailletet and Wroblewski, for one cireuit, and to join 
with it either nitrous oxide, or better, carbon dioxide. 
Further, instead of making the oxygen to be liquefied 
by heating potassium chlorate in an iron bomb directly 
connected with the refrigerator, and thereby reaching 
high gas pressures, it has been found more con- 
venient to use gas previously compressed in steel 
evlinders. The stop cock that Pictet employed to 
draw off liquid and produce sudden expansion was in 
his ey laced outside the refrigerator proper, 
but it is now placed inside, so as to be kept cool by the 


* Translation of a paper by M. Jean Perrin, read before the Paris 
Academy of Scicnces on Soemeber 30, 1895.—From Nature, 

+ These vibrations might be yy ey from light ; recently M. 
Jaumann, whose hypotheses have since n criticised by M. ii. Poincare, 
supposed them to Se 


* The breaking of the tube has temporarily prevented me from studying 
the phenomenon at lower pressures. 

+ This work has been carried out in the laboratory of the Normal School, 
and in that of M. Pellat at the Sorbonne, 

$ Abstract reprinted from the Proceedings of the Chemical Society, 1896. 


entitled * Comment Pair a été liquefié” (Paris; Li 
braire du Luxembourg, 1885), and make themselves 
generally acquainted with his work before coming to 
hasty conelusions on claims of priority brought for 
ward by the professor of chemistry at Cracow. 
Liquefying Apparatus.—The author proceeded to de- 
scribe the construction and show the working of a 
laboratory apparatus for the production of’ liquid 


| oxygen and other gases, represented in section (Fig. 1). 


Wish this simple arrangement. 100 c. c. of liquid oxy 
gen can readily be obtained, the cooling agent being 
carbon dioxide, at the temperature of —79°, no exhaus- 
tion being used. he gaseous oxygen, cooled before 
expansion by passing through a spiral of copper tube 
immersed in solid carbon dioxide, passes through a fine 
screw stopeock under a pressure of 100 atmos. and 
thence backward over the coils of pipe. The liquid 
oxygen begins to drop in about a quarter of an hour 
from starting. The general arrangement of the cir- 
cuits will be easily understood from the sectional 
drawing. The pressure in the oxygen cylinders at 
starting is generally about 150 atmos , and the best re- 
sults are got by working down to about 100. This little 
apparatus will enable liquid oxygen to be used for de- 
monstration and researeh in all laboratories. 

Vacuum Vessels.—It has been shown in previous 
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napers * that a good exhaustion reduces the influx of | collection, the rate of increase during the first hour | delivered at the temperature of —79° before expansion. 


heat to one-fifth part of what is conveyed when the 
iunnular space in such double walled vacuum vessels 
is filled with air. Ifthe interior walls are silvered, or 
axcess of mercury is left in the vessel, the influx of heat 
js diminished to one-sixth part of the amount entering 


being nearly directly proportional to the time. As 
the increase amounted to one degree in ten minutes, 
the boiling point of oxygen ought to have been reached 
within two hours. The density of liquid air, how- 
ever, does not reach that of pure oxygen even after 


; With larger vacuum vessels and larger regenerating 
coils no doubt the yield of liquid could be increased. 
The liquid air resulting from the use of this torm of 
apparatus contains about 50 per cent. of oxygen. If 
the air is cooled with solid carbonic acid previous to its 


without the metallic coating. The total effect of the| thirty hours’ storage. The large apparatus can be | reaching the vacuum tube coil of pipe, the only change 


high vacuum and silvering is to reduce the ingoing 
heat to gy part, or, roughly, 34g percent. Vessels con- | 
structed with three dry air spaces only reduced the in- 
flux of heat to 35 per cent. An ordinary mercury 
vacuum vessel is therefore 10 times more economical | 
for storing liquid air, apart from considerations of 
manipulation, than a triple annular spaced air vessel. | 
It has been suggested that the metallic coating of 
mereury does no good, because Pictet has found that 
all kinds of matter at low temperatures become trans- 
parent to heat. The results above mentioned dispose 
of this assumption, and direct experiment proves that 
no inerease in the transparency of glass to thermal 
radiation takes piace by cooling to the boiling point of 


air. 

shia Air.—As Prof. Olszewski has recently al- 
leved that air does not solidify at the lowest pressures 
(Pil. Mag., February, 1895), the author’s former ex- | 
pe iments were repeated on a larger scale. If a liter | 
of liquid air is placed in a globular silvered vacuum 
vessel and subjected to exhaustion, as much as half a’ 
literof solid airean be obtained and maintained in 
this condition for half an hour. At first the solid is a 
stiff, transparent jelly, which, when examined in the 
magnetic field, has the liquid oxygen drawn out of it 
to the poles, This proves that solid air is a nitrogen 
jelly containing liquid oxygen. Solid air can only be 
examined in a vacuum or in an atmosphere of hydro- 
gen, because it instantly melts on exposure to the air, 
giving rise to the liquefaction of an additional quantity 
of air. It is strange to see a mass of solid air melting 
in contact with the atmosphere, and all the time well- 
ing up like a kind of fountain. 

Samples of Air Liquefied in Sealed Flasks.—In a 
previous paper * On the Relative Behavior of Chemi- 
cally Prepared and of Atmospheric Nitrogen,” Proc., 
December, 1894, the plan of manipulating such sam- 
ples was described. Two flasks of dry air that had 
stood over phosphoric anhydride were liquefied side 
by side, the only difference between the samples being 
that one was free from carbonic acid. The one gave 
a liquid that was perfectly clear, the other was turbid 
from the 0°04 per cent. of carbon dioxide. The tem- 
perature "was now lowered by further exhaustion of 
the liquid air surrounding the tubes until both liquids 
became solid. The flasks were then sealed off for the 
purpose of examining the composition of the air that 
had not been condensed. The one sample contained 
oxygen, 21°19 per cent., and the other 20°7 r cent. | 
This is an additional proof to the one previously given, | 
that, substantially, the oxygen and nitrogen in air 
lijuefy simultaneously, even under gradually dimin-| 
ishing pressure, and that in these experiments all the | 
known constituents of air are condensed together. | 
These results finally disproved the view expressed in| 
“A System of Inorganic Chemistry ” (1891, p. 70), by 
Prof. Ramsay, where he says: “ Air has been liquefied | 
by cooling to —192°, but as oxygen and nitrogen have! 
not the same boiling points, the less volatile oxygen | 
doubtless liquefies first.” In the author’s former experi- | 
ments, the substance now known as argon became) 
solid before nitrogen, but chemical nitrogen and air| 
nitrogen, with its 0°1 per cent. of argon, behaved in 
substantially the sme way on liquefaction. 

Liquid Nitric Oxide.—Great interest attaches to the 
behavior of nitric oxide at low temperatures. Prof. 
Olszewski bas examined the liquid and describes it as 
colorless. Dr. Scott has prepared in different ways 
samples of nitric oxide. These have been transferred 
to liquefaction flasks, where they were left in contact 
with potash, sulphurie or phosphoric acid, for many 
days before use. Each of the samples, when cooled, 
gave a nearly white solid, melting into a blue liquid. 
The color is more marked at the melting point than 
atthe boiling point. Liquid nitric oxide is not mag- 
netic; neither is the solid phosphorescent. Color in 
the oxides of nitrogen evidently begins with the second 
oxide, . Solid nitric oxide does not show any chenical 
action in liquid oxygen, provided the tube containing 
it is completely immersed; but if the tube full of 
liquid oxygen is lifted into the air, almost instantly a 
violent explosion takes place. 

Specific Gravities Taken in Liquid Oxygen.—In a 
vood vacuum vessel specific gra.vities may be taken in 
liquid oxygen with as great ease as in water. 

Some twenty substances were weighed in liquid oxy- 
ven, and the apparent relative density of the oxygen 
determined. he results were then corrected, using 
Vizeau’s values for the variation of the coefficient of 
expansion of the solids employed, and thereby the 
real density of liquid oxygen caleulated. The result- 
ing value was 1°1875, bar. 766°5, in the case of such 
different substances as cadmium, silver, lead, copper, 
silver iodide, eale spar, rock crystal. Direct determ- 
inations with an exhausted glass cylindrical vessel dis- 
plaemg about 22 ¢. c. gave 1°1378. Fizeau’s parabolic 
law for the variation of tne coefficient of expansion 
holds down to —183°. The solid which showed the 
ereatest coutraction was a block of compressed iodine, 
the one that contracted least being a ye eyiin- 
der of silver iodide. Wroblewski gave the density of 
liquid oxygen at the boiling point as 1°168, whereas 
Olszewski found 17124. The variation of density is 
about + 00012, for 20 mm. barometric pressure. Much 
work requires to be done in the accurate determination 
of the physical constants of liquid gases. 

Liquid Air.—A large silver ball weighed in liquid 
air gave the density of the latter as 0°910, and the cor- 
responding density of nitrogen at its boiling point 
0850. It is difficult to be quite certain that the con- 
stituents of liquid air are in the same proportion as 
the gaseois ones, so that further experiments must be 
made. Liquid air kept in a silvered vacuum vessel 
graduaily rises in boiling point from the instant of its 


** On Liquid Atmospheric Air,”’ Proc, Roy. Inst., 1893 ; “* Scientific Uses 
of Liquid Air,” ibid., 1894. 

+ As this is passing through the press, I observe that M. Cailletet, at the 
last meeting of the French Academy (Comptes Rendus) presented a paper 
by M. Solvay, of Brussels,in which my device of vacuum vessels is attributed , 
tM. Cailletet, and tacitly accepted by him ! In 1873 I had already used a; 
highly exhausted vessel, of similar shape to the vacuous test tube, in calori- 
metrie experiments. See —< “ Physical Constants of Hydro- 
senium,” Trans, Roy. Soc. Ed., vol. 27. 


arranged to deliver liquid air containing 49 per cent. of 
oxygen, which gives off gas containing 20 per cent. of 
oxygen, rising after six hours to 72°6 per cent. 
Combustion in Liquid Oxygen.—A small ignited jet 
of hydrogen burns continuously below the surface of 
liquid oxygen, all the water produced being carried 
away as snow. There is a considerable amount of 
ozone formed, which concentrates as the liquid oxygen 
evaporates. In the same way graphite or diamond, 


when properly ignited, burns continuously on the sur- | 


face of liquid oxygen, producing solid carbonic acid 
and generating ozone. If liquid oxygen is absorbed 
in wood charcval or cotton wool, and a part of the 
body heated to redness, combustion can start with ex- 
plosive violence. 

Gas Jets Containing Liquid.—The experiments of 
Joule and Thomson and Regnault on the temperature 
of gas jets issuing under low pressures are well known. 
The following observations refer to the pressure re- 
quired to produce a lowering of temperature sufficient 
to yield liquid in the gas jet. 

The apparatus used in the study of highly com- 
pressed gas jets is represented in Fig. 2; where C is a 


Fra. 4. 


3. 


Fria. 2. 


vacuum tube which holds a coil of pipe about 5 mm. 
in diameter, along with carbon dioxide or liquid air for 
cooling the gas before expansion, and A is a small hole 
in the silver or copper tube about } mm. in diameter, 
which takes the place of a stopeock. When carbon 
dioxide gas at a pressure of 30 or 40 atmospheres is ex- 
panded through such an aperture, liquid can be seen 
where the jet impinges on the wall of the vacuum tube 
along with a considerable amount of solid. If oxygen 
gas escapes from the small hole at the pressure of 100 
atmospheres, having been cooled previously to —79° in 
the vessel, C, a liquid jet is just visible. It is interest- 
ing to note in passing that Pictet could get no liquid 
oxygen jet below 270 atmospheres, This was due to 
his stopcock being massive and outside the refrigera- 
tor. If the oxygen is replaced by air, no liquid jet can 
be seen unless the pressure is raised to 180 atmospheres. 
If the carbon dioxide is cooled by exhaustion (to about 
1 mm. pressure) or —115°, then liquid air can easily be 
collected in the small vacuum vessel, D, or if the air 
pressure is raised above 200 atmospheres, keeping the 
cooling at —79° as before. The chief difficulty is in 
collecting the liquid owing to the rapid current of gas. 
The amount of liquid in the gas jet is small and its 
collection is greatly facilitated by directing the spray 
ov a part of the metallic tube above the little hole or 
by increasing resistance to the cscagens gas by 
placing some few turns of the tube, like B in the fig- 
ure, in the upper portion of the vacuum tube, or 
generally by pushing in more tube in any form. A 
vacuum vessel shaped like an egg glass also works 
well. This practically eeconomizes the cool gas which 
is escaping to reduce the temperature of the gas 
before expansion, or, in other words, it is the cold re- 
generative principle. Coleman pointed out long ago 
that his air machine could be adapted to deliver air at 
as low a temperature as has yet been produced in phy- 
sical research. Both Solvay and Linde have taken 
patents for the production of liquid air by the applica- 


| tion of cold regeneration, but the latter has the credit 


of having succeeded in constructing an industrial ap- 
paratus (the plans of which are not yet published) that 
is lowered in temperature to —140°, or to the critical 
point of air in about 15 hours, and from which liquid 
air containing 70 per cent. oxygen is collected after 
that time. 

For better isolation the pipe can be rolled between 
two vacuum tubes, the outer one being about 9 in. 
long and 14 in. diameter, as shown in Fig. 3. The 
aperture in the metal pipe has a little piece of glass 
tube over it which helps the collection of the liquid. 
With such asimple apparatus and an air supply at 
200 atmospheres with no vrevious cooling, liquid air 
begins to collect in about five minutes, but the liquid 
et can be seen in between two and three minutes. It 
is not advisable to work below 100 atmospheres. 

In Fig. 4 the metallic tube in the vacuum vessel is 
placed in horizontal rings, leaving a central tube to 
allow the glass tube C to pass, which is used to cool 
bodies or examine gases under compression. The 
inner tabe can be filled for an inch with liquid air 
under a pressure of 60 atmospheres in about three 
minutes. Generally, in the experiments, about 44 to 
4 cubie feet of air passes through the different sized 
needle holes per winute when the pressure is about 
200 atmospheres. As the small hole is apt to get 
stopped, for general working it is better to use a needle 
stopeock worked froin the outside by a screw sing 
through the middle of the coil of pipe. A double coil 
of pipe has advantages in the conduct of some experi- 
ments. The efficiency is small. not exceeding the lique- 
faction of 2 to 5 per cent. of the air passing, but it is a 
quick method of reaching low temperatures and easy 
to use for cooling tubes and collecting a few hundred 
c. ¢. of liquid air, especially if the compressed air 


is the vacuum vessel. The liquid did not accumulate, 


is to reduce the perceutage of oxygen to 40. Succes- 
sive samples of liquid taken during the working had 
nearly the same composition. If the arrangement 
shown in Fig. 2 is used with silver tube about yy in. 
bore and a foot or two coiled in upper part of the 
vacuum vessel, liquid air containing 25 per cent. of 
| oxygen was obtained. On the other hand, the per- 
centage of oxygen can be increased by a slight change 
in the mode of wor king. 

In the above exp eriments air is taken at the ordi- 
nary temperature, which is a little above twice its 
critical temperature, and is partially transformed ina 
period of time which, in my experiments, bas never 
|exceeded 10 minutes, simply and expeditiously into the 
| liquid state at its boiling point, —194°, or a fall of more 
| than 200° has been effected in this short period of 
| time. 
| Experiments on Hydrogen.—Wroblewski made the 
first conclusive experiments on the liquefaction of hy- 
drogen in January, 1884. He found that the gas cooled 
in a tube to the boiling point of oxygen, and expanded 
quickly from 100 to 1 atnios., showed the same appear- 
ance of sudden ebullition as Cailletet had seen in his 
early oxygen experiments. No sooner had the an- 
nouncement been made than Olszewski confirmed the 
result by expanding hydrogen from 190 atmos., pre- 
viously cooled with oxygen and nitrogen in a vacuum, 
Olszewski declared in 1884 that he saw colorless drops, 
and by partial expansion to 40 atmos, the liquid hy- 
drogen was seen by him running down the tube. 

Wroblewski could not confirm these results. his hy- 
drogen being always what he called a “liquide dyna- 
mique.” He proposed to get “static” liquid hydrogen 
by the use of hydrogen gas as a cooling agent. From 
this time until his death, in the year 1888. Wroblewski 
devoted his time to a laborious research on the iso- 
thermals of hydrogen at low temperatures, The data 
thus arrived at enabled him, by the use of Van der 
Waal’s formule, to define the critical constants of hy- 
drogen, its boiling point. density, etc., and the subse- 
quent experiments of Olszewski have confirmed the 
accuracy of the results. In a paper published in the 
Phil. Mag., September, 1884. ‘On the Liquefaction of 
Oxygen and the Critical Volumes of Fluids,” the sug- 
gestion was made that thecritical pressure of hydro- 
gen was wrong, and that instead of being 99 atmos. 
(as deduced by Sarrau from Amagat’s isothermals), the 
}gas had probably an abnormally low value for this 
‘eonstant. This view was substantially confirmed by 
| Wroblewski finding a critical pressure of 133 atmos., 
‘or about one-fourth that of oxygen. The Chemical 
|News (September 7, 1894) contains an account of the 
| stage the author’s hydrogen experiments bad reached 
at that date. The object was to collect liquid hydro 
‘gen at its boiling point, in an open vacuum vessel, 
which isa wuch more difficult problem than seeing 
the liquid in a glass tube under pressure and at a 
higher temperature. In order to raise the critical 
| point of hydrogen toa bout — 200°, from 2 to 5 per cent. 
,of nitrogen or air was mixed with it. This is simply 
waking an artificial gas containing a large proportion 
of hydrogen, which is capable of liquefaction by the 
|use of liquid air. The results are summed up in the 
extract from the paper : 


“One thing can, however. be proved by the use of 
the gaseous mixture of hydrogen and nitrogen, viz., 
|that by subjecting it to a high compression at a 
|temperature of —200° and expanding the result- 
ling liquid into air, a much lower temperature 
ithan anything that has been recorded up to the pre- 
sent time can be reached, This is proved by the fact 
| that such a mixed gas gives, under the conditions, a 
‘paste or jelly of solid nitrogen, evidently giving off 
hydrogen, because the gas coming off burns fiercely. 
| Even when hydrogen containing only some 2 to 5 per 
eent. of air is similarly treated the result is a white, 
solid matter (solid air) along with a clear liquid of low 
density. which is so exceedingly volatile that no known 
| device for collecting has been successful.” 
| In Prof. Olszewski’s paper “On the Liquefaction 
‘of Gas” (Phil. Mag., 1895), after detailing the re- 
sults of his hydrogen experiments, he says, ‘* The rea- 
son for which it has not bitLerto been possible to 
liquefy hydrogen in a static state is that there exists 
|no gas having a density between that of hydrogen and 
nitrogen, and which might he, for instance, 7—10 
(H = 1). Such a gas would be liquefied by means of 
liquid oxygen or air as cooling agent, and after- 
ward used as arecognized menstruum in the liquefac- 
| tion of hydrogen.” 
Science will probably have to wait a very long time 
| before this suggestion of how to get liquid 
| hydrogen is realized. The proposal Wroblewski made 
|in 1884 of using the expansi on of hydrogen as a cooling 
|agent to effect the change of state is far more direct 
}and practicable, 
| Liquid Hydrogen Jet and Solid Oxyzen.—Hydrogen, 
| cooled to —194° (80° abs. t.), the boiling point of air, is 
still at a temperature which is two and a half times its 
critical temperature, and its direct liquefaction at this 
point wouid be comp arable to that of air taken at 60° 
and liquefied by the apparatus just described. Now, 
air supplied at such a high temperature greatly in- 
creases the difficulty and the tinie required for lique- 
faction. Still, it can be done, even with the air sup- 
ply at 100°, in the course of seven minutes, and this is 
the best proof that bydrogen. if placed under reall 
analogous conditions, at —194° must also | with 
the same form of apparatus. Hydrogen, cooled to 
—200°, was forced through a fine nozzle under 140 at- 
mos. pressure, and vet no liquid jet could be seen. If 
the hydrogen contained a few per cent. of oxygen, the 
gas jet was visible, and the liquid collected, which was 
chiefly oxvgen, contained hydrogen in solution, the 
gas given off for some time being explosive. 

If, however, hydrogen, previously cooled by a bath 
of boiling air. is allowed to expand at 200 atmospheres 
jover a regenerative coil similar to that shown in Fig. 
2, but longer, a liquid jet can be seen after the circu- 
lation has continued for a few minutes along with a 
liquid which is in rapid rotation in the lower part of 
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owing to its low specific gravity and the rapid current 


of gas. These difficulties will doubtless be overcome in complete armor, is born from the brain of Jupiter! factories is reported in the list of fires and losses iy 


by the use of a differently shaped vacuum vessel and 
by better isulation. The liquid jet can, however, be 
used as a cooling agent like the spray of liquid air ob- 
tained under similar circumstances, and, this being 
practicable; the only difficulty is one of expense. In 
order to test, in the first instance, what the hydrogen 
jet could do in the production of lower temperatures, 
iquid air and oxygen were placed in the lower part 
of the vacuum tube just covering the jet. The result 
was that in a few minutes about 50 ¢. c. of the respect- 
ive liquids were transformed into hard white solids re- 
sembling avalanche snow, quite different in appearance 
from the jellv-like mass of solid air got by the use of the 
air pump. The solid oxygen had a pale, biaish color, 
showing by reflection all the absorption bands of the 
liquid. The temperatures reached and other matters 
will be dealt with in a separate communication. There 
is no reason why a spray of liquid hydrogen, at its 
boiling poin: in an open vacuum vessel, should not 
be used as a cooling agent in order to study the pro 
erties of matter at some 20° or 30° above the absolu 
zero. The sole difficulty is the cost. 

Fluorine.—This is the only widely distributed ele- 
ment that has not been liquefied. Some years ago 
Wallach and Hensler pointed out that an examination 
of the boiling points of substituted halogen organic 
compounds led to the conclusion that, although the 
atomic weight of fluorine is 19 times that of hydro- 
gen, yet it must in the free state approach hydrogen 
in volatility. This view is confirmed by the specific 
refractive index, which Gladstone showed was rather 
lower than hydrogen. If the chemical energy of fluo- 
rine at low temperatures is abolished like that of other 
active substances, then some kind of glass or other 
transparent material vot so brittle as caleium fluoride 
could be employed in the form of a tube, and its lique- 
faction achieved by the use of hydrogen as a cooling 
agent. 

During the conduct of these investigations, able 
assistance has been rendered by Mr. Robert Lennox, 
whose name has been so often mentioned in the Royal 
Institution lectures. Valuable help has also been 
given by Mr. J. W. Heath, assistant at the Royal 
institution. 


| 


DISCUSSION, 


Prof. Ramsay remarked that Prof. Olszewski had 
succeeded in liquefying hydrogen, and from unpub- 
lished information received from Cracow, he was able 
to state that a fair amount of liquid had been obtained, 
not as a froth, but in a state of quiet ebullition, by 
surrounding a tube containing compressed hydrogen 
by another tube also containing compressed hydrogen 
at the temperature of oxygen boiling at a very low 
pressure. On allowing the hydrogen in the middle 
jacket suddenly to expand, the hydrogen in the inner- 
most tube liquetied, and was seen to have a meniscus, 
Its critical point and its boiling point, under atmo- | 
spheric pressure, were determined by means of a resist- 
ance thermometer. There would appear to be no 
difficulty in distinguishing the meniseus of hydrogen. 
where thé ts times-as heavy as the gas; 
is perfectly easy to see a meniscus with such a liquid as | 
ether, at temperatures so near. the critical point that | 
the liquid has only three or four times the density of | 
the gas. 

Mr. Blount said that the first account of the Linde 
process for liquefying air had been published in the 
early autumn of 1895, in the form of a paper read by 
Herr Sehrotter, before the Association of German En- 
gineers, at Aachen. Briefly, it consisted in taking 
advantage of the fact that air, not being a perfect gas, 


in mythology that Minerva, full grown, and panoplied 


after a prolonged gestation. In human brains one 


| discovery suggests another, and we proceed to the goal | 


of knowledge step by step. The world now feels that 
Watt’s discoveries, in improving the steam engine, 
gave an enormous impulse to civilizatiov. But the 
men of his day were petty enough to deny him merit, 
and they went to a court of justice to prove that every 
one of his discoveries had previously been made by 
other men, and more strange still, the court agreed | 
with them and solemnly declared that Watt had done 
nothing toimprove the steam engine. Every diseovery 
can be connected with previous discoveries. Would 
the merit of Rayleigh and Rumsay be lessened as the 
discoverers of argon because Cavendish had it an- 
doubtedly as the residue in his tube in his famous ex- 
periment on air? It is to be hoped that Prof. Dewar 
will go on with his magnificent experiments on the 
liquefaction of gases, and with the researches which 
come from them, without caring for the mosquitoes of 
science which buzz about his ears. 

Dr. Armstrong said that, after what had fallen from 
Lord Playfair, he would venture to express the 
opinion that the attacks made on Prof. Dewar 
during the past few months were disgraceful. In 
these days we should encourage as far as_ possible 
all who were engaged in such dangerous and diffi- 
eult work, not decry their labors. The history of 
the Rovai Institution in the past, in so far as con- 
cerned the liquefaction of guses, was a glorious one, 
and he had no doubt that when the work done 
there more recently came to be considered without 
SS it would be regarded as equally important. 

n fact there was evidence of this already. Prof. 
Onnes, of Leyden, who, with most limited appliances 
and means, had already accomplished so much in the 
field of research at low temperatures—an acknowl- 
edged expert in these matters—in a recent publica- 
tion, in which justice was done to aljl workers, clearly 
recognized that much credit was dye to Prof. Dewar 
for his various improvements. He did not corsider it 
necessary to thank Prof. Dewar, but thought that his 
assistants should not be forgotten. Messrs. Lennox 
and Heath had done much service in connection with 
the work generally, and especially in making the 
present demonstration possible. 

Prof. Dewar, in repiy, stated that he could have no 
knowledge of unpublished work on the liquefaction of 
hydrogen, The mere fact of liquefaction was first 


is permanently cooled when allowed toexpand through definitely given by Wroblewski, although Cailletet 
a narrow opening without doing external work, The had made an earlier experiment of the same kind. His 
lowering of temperatare was expressed by Joule and | paper contained a quotation from Prof. Olszewski’s 
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fall in temperature in degrees Centigrade, p,. is the pres- 
sure of the air before it passes the opening, p, is the 
pressure of the air after passing the opening, and T, is 
_the absolute temperature of the air before passing the 
opening. The effect was made cumulative by causing 
the air thus cooled to cool that which was about to 
pass through the opening. This was effected by the 
use of two long concentric tubes, the inner conveying 
the air to be cooled, and the annular space between 
the two being traversed by the cooling air. Circula- 
tion was maintained by means of an ordinary air com- 
pressor, and the temperature fell until the critical 
temperature was reached. A subsidiary compressor 
supplied fresh air to the cycle to replace that lique- 
fied. The process was interesting, because it differed 
fundamentally from those usually employed for the 
liquefaction of difficultly condensible gases, in two 
respects, viz.: (1) it dispensed with the use of inter- 
mediate cooling agents, and (2) it applied a method 
for the cumulative withdrawal of heat analogous to 
the converse process of heat regeneration. Trials of 
the process had been made on a considerable scale, 
and there appeared to be no difficulty in liquefying 
air cheaply and in quantity. 

Lord Playfair said, as a past president of the society, 
he was aware that it is not the practice to move 
a vote of thanks to the reader of a paper, so that 
he must not conclude with a motion to that effect 
But he was sure that he was expressing the senti 
ments of all present when he said that they were 
grateful for the admirable exposition and splendid ex- 
yeriments which they had heard and seen. It is 

nown to them all that an undesirable controversy 
had been going on as to how much originality there is 
in the researches of Prof. Dewar, whom he had the | 
honor of claiming as an old student and assistant 
when he was professor in Edinburgh. He had wasted 
his time in reading these attacks; and they have had | 
no influence on his mind, or rather that they had in- 
fluenced him to send a subseription to the Royal 
Institution toward the cost of the apparatus. he 
diagram of Pictet’s apparatus, now shown, certainly | 
gives to the general chemist the most original concep- | 
tions as to how the problem of liquefying gases should | 
be attacked, But if Pictet were now with them, and 
could see the great advances which had been made on! 
his ideas, he would be the first to recognize their im- 
portance, and to congratulate Prof. Dewar. It is only 


where t is the 


Thomson's formula, t = 


communication made to the Philosophical Magazine 
in February, 1895, in which Olszewski distinctly says 
that he had not succeeded in getting liquid nydrogen 
in the “static” condition. Further, in a later paper, 
published in the same journal, for August. 1895, no 
mention is made of getting a ‘fair amount of liquid in 
a state of quiet ebullition” or of seeing a ‘* meniscus.” 
Even the method of working, to which reference has 
been made, is not mentioned, far less the result of the 
experiments made by the speaker in 1894. He was 
unable to understand why such a point should be 
made of seeing a meniscus, eae esa that the 
liquid can be seen. The remarks about the difficulty 
of separating liquid hvdrogen from the gas had refer- 
ence to a fine rain of fluid in a rapidly rushing stream 
of gas passing through vacuum vessels, and has no 
relation whatever to critical point phenomena to 
which reference had been made. If the liquid oxy- 
gen and air jets shown have any resemblance to the 
Linde apparatus described by Mr. Blount, chemists, 
for once, may be congratulated that a small laboratory 
apparatus works in some respects better than a large in- 
dustrial plant. The Linde apparatus, after working 


fifteen hours, is capable of reducing the temperature | 


of air to its critical point, whereas in the present small | 
apparatus liquid air is produced in five minutes. Such 
a process cannot replace the use of ‘cooling agents ” 
when considerable quantities of liquid air have to be 
produced in a short period of time, as in ordinary 
laboratory work. It is a mistake to attribute to 
Linde the idea of using the ‘‘cumulative withdrawal 
of heat,” for the first time, in his apparatus, but he 
has succeeded in making a workable industrial ma- 
chine, and that is a very important step. The late 
Prof. Wroblewski, as easly as the year 1884, predicted 
that liquid air would be the refrigerating agent of 
ti eh his prophecy seems abvut to re- 
alized. 


THE CHROMOSCOPE. 


Tuts is an improved apparatus by J. B. W. Betts, 
of Plymouth, Eng., for the production of bands of 
eolor by the rotation of certain forms of any size, wa- 
terial or shape. This apparatus is intended for the 
same purpose as the spectrum top noticed in our col- 
uwns some time ago. It consists of a wheel connected 
with an upright, on which designs (of different shapes 
and marked in differeat ways with black lines) are 
fixed. By-turning the wheel the design revolves. This 
action produces bands of color in place of the black 
lines, and when the motion is reversed the colors of 
the bands change. 


A NEW and hitherto unsuspected cause of fire ig 


September last, issued by the Boston Manufacturers 
Mutual Fire Insurance Company. The destruction ef 
the mills of the Warren iatinctetine Company, at 
Warren, R. 1, is said to have been caused by the lenis 
tion of the wooden lagging of the high-pressure steam 
cylinder of a compound steam engine, working under 
120 pounds pressure. The circular of the insurance 
company advises each treasurer and: mill owner to 
protect every engine room with automatic sprinkiers 
without delay. 
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